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Disease as a Factor in the Evolution 
of Forest Composition’ 


THE FOREST COMPOSITION of a spe 
cific habitat 
the interaction of all 
mental factors and is generally ac 
cepted as being an effective indi 
eator of habitat conditions. Changes 
in any of the factors of the habitat 
may result in: (1) changes in rela- 


dey elops because of 


its environ- 


tive abundance of the species pres- 
ent, (2) the addition of species by 


migration, and (3 


the disappear 
ance of certain species 

Migration of species into habitats 
hitherto unoeeupied by them, and 
shifts in relative abundance due to 
environmental changes, have often 
For 
example, the literature dealing only 
with the advance of plants into 
previously glaciated parts of North 
America 
heen said, however, about the ex- 
clusion of 


been subjects of discussion. 


is voluminous. Tess has 


species from commu- 
nities in which they had previously 
heen established. Apparently such 
losses have occurred most often as 
a direct or indirect effect of @ shift 
in climate. It is the purpose of this 
paper to call attention to a mechan- 
ism through which climatic change 
can operate to bring about a change 
in forest composition 

The Pleistocene epoch was a time 
of great which 
mueh of the northern part of North 
America. Within. this 
period changes of climate resulted 
in a shifting of temperature zones 
to the south, and 
four times. The last advance 
of these huge ice sheets extended 
Long 


elaciers covered 


veological 


back again. at 
least 


as far south as what is now 


“ontribution from the Botanical Lab 
oratory, The University of Tennessee, N. 
Ser. No. 147. 

"Presently at 
Southern Forest 
Marianna, Florida 


Branch, 
Station, 


East Gulfeoast 
Experiment 


Island, Ohio, and Kentucky. Even 
as late as 12,000 vears ago there 
Was a minor advance which re- 
sulted in the migration of plant 
species to the south. Following 
this last advance. the climate has 
continued to follow a trend of in- 
creased warmness and we are living 
today in a time of changing cli- 
mate. 

There is strong evidence of very 
recent changes in climatie condi 
tions over the United States. Beil- 
man and Brenner (1951) (7) have 
shown that the the 
Ozarks are of recent origin. Potz- 
ver and Friesner (1939) (77) have 


forests of 


discussed a similar phenomenon in 
Indiana. MeComb and 

(1944) (9) eoneluded that 
advances in have oecurred 
the settlement of the terri- 
Hammond (1883) (8) noted 
the afforestation of the prairies of 
South Carolina. but a 
few of the many instances of very 


Loomis 

forest 
Iowa 
since 


tory 
These are 


recent changes in floristic composi- 
tion which are recorded in the lit- 
erature. These examples have sev- 
eral characteristics: (1) 
they are at the edges of,their re- 
spective forest revions: (2) the ob- 


common 


served changes have taken place 
settlement by man, 
which is a relatively short time in 
the development of and 
(3) the vegetation dis- 
turbed by cultural practices, such 
as cultivation or logging. 


sinee white 


forests 


has been 


substantial 
southward 


There is evidence 
that of the 
temperate climate was accompanied 
by a general migration of the plant 
species associated with it. However, 


movement 


some parts of the flora apparently 
persisted in refugia provided by 
the diverse topography of the Ap- 
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Frank W. Woods” 


Department of Botany, University of 


‘Tennessee, Knoxy ill 


palachian Highlands. During the 
periods of maximum vlaciation, the 
temperate zone presumably 
compressed toward the 
edge of North America 

helt of unequal width due to the 
front the 
presence and orientation of moun 


was 

southern 
This was a 
irreeular glacial 
tain barriers between the ice sheet 
and comparatively warm subtrop 
ical waters. 

The American 
characteristic 


chestnut was a 
within the 
temperate zone. It had an Appa 
lachian center of distribution and 
was a component of many of the 
plant associations found within the 
temperate deciduous forest complex 
of eastern North America. At the 
hevinning of the nineteenth 
tury, the geographie distribution 
of chestnut was probably as great 


species 


as it had ever been since the reces 
sion of the last ice sheet. It ex 
tended from Florida to Canada. 
reaching maximum abundance and 
frequency in the Appalachian 
mountain chain. Tt was eentinu 
ous in distribution only in the cen 
ter of its range, being confined to 
isolated stands the extreme 
north, south, and west 
Seattered but consistent records 
indicate that chestnut 
south in the Gulf Coastal Plain in 
the early part of the last century, 
even oceurring in the proximity of 
longleaf pin 
Michx.) southern Alabama. 
Chapman, in his Flora of the South 
ern United States (1860) (4) lists 
it as oecurring in Florida. Sargent 
(1933) (1.3) also lists it as a Flor- 
ida species. Riddell (1852) (72) 
listed it as one of his cellections in 
a catalogue of the Louisiana flora. 


Charles Mohr, in his Plant Life of 


ranged far 


(Pinus australis 


‘ 
Ve 
an 
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of the hill country, almost extinet.’’ 


Alabama said. ‘south 
There are numerous other locations 
where chestnut was known to occur 
in the southernmost counties of 
Mississippi and Alabama 

Since that time, 


great epidemics have almost elimi 


however, two 
nated the chestnut as a member of 
the forest associations in which it 
found. Nearly 
familiar the latter of these, 
the chestnut blight, which is caused 
by the fungus Endothia parasitica 
(Murr.) A. & A. Introduced into 
the United States in the opening 


was everyone is 


with 


years of this century, it has elimi 
nated the 
important elements of the decidu 


ous forest 


the chestnut as one of 
Less known is an epi 
which took place in the 
southern part of the United States 
in the period from 1825-1875, and 
which nearly 


demic 


eliminated it) from 
this part of its geographie range 
better 
known as the “‘ink’’ disease, caused 


by the fungus Phytophthora cin 


This disease was a root rot 


namome Rands. 

the sudden and 
widespread death of chestnut in 
the southern part of its range is 
abundant in the literature of the 
nineteenth century 
is summarized by Clinton (1912) 
and Crandall, ef al. (1944 
(6) who have carefully traced the 
incidence of the root 
out the 
from 


Evidence for 


This material 
(45) 


through 
Pied 
Tennessee and Missis 
sippi to Virginia. Althoneh the 
cause of the disease was unknown 
when it was at its peak in the pe 
riod 1850-1875, the pattern fol 
lowed by the death of the chestnut 

Phytophthora 
American chest 
nut is not the only plant species 
Other 
species of the genus Castanea are 


rot 
Coastal Plains and 


mont 


was indicative of 


cinnamomi Rands 
susceptible to this disease 
subject to it (as well as many oth 


Tarus, 
Larix, Juglans, Quereus, Platanus, 


er genera, such as Pinus, 
and Robinia, according to Crandall, 
et. al. 1944) (6), and 
tacked, death in 
equally rapid 


when at 
some cases is 
When it was found that this or- 
with the 
littleleaf disease of shortleaf pine 
(Campbell, 1949) (3 after 


vanism is also associated 


and 


rapid and efficient methods of iso- 
lating it in culture were discovered, 
it was found to be present in soils 
the 

The question imme- 
this 
nineteenth century epidemic could 


almost entire southern 


I'nited States 


over 


diately whether 


arose as to 


have been about bv an 
Clinton (1912) 


1) had suggested this possibility 


brought 
introduced fungus 

and has used the direction and con- 
tinuity of its spread to support his 
contention. The disease was traced 
in a northerly direction as far as 
ITowever. 
this organism has no known means 
of dispersal rapid enough to ae- 


Tennessee and Virginia 


count for its spread over an area 
extent during the 
75 to 100-vear period during which 


of such great 
it was destructive to the chestnut. 
The possibility that the fungus was 
introduced at the beginning of the 
eighteenth century eannot be di- 
reetly disproved, but the bulk of the 
evidence does not support this as 
well as it supports the possibility 
of changed climate as a primarv 
factor. The cireum- 
stantial evidence snegests that the 


contributing 


funeus has long been present. but 
has only recently become stronelv 
pathogenic. At least, the wide- 
spread death of the various species 
of Castanea in the southern United 
States was completely unprecedent- 
ed in the memory of observers 
Tsolated stands, in which the va 
outside of 
their ranges of continuous distribu- 


rious components are 
be considered as being 
Such stands 


previously 


tion, may 
in a zone of tension 
often 


continuous 


are relies of a 
distribution and 
persist hecause of local elimatie or 
edaphic This 
them susceptible to even minor en 
disturb- 
destruction of 


more 


conditions makes 


vironmental changes and 


The 


stands is normally slow and pro 


ances such 
gressive, and is attributed to the in 
abilitv of the constituents to with 
stand the competition of invading 
species which are better adapted to 
Chestnut 
relict 
stands, but its exit did not follow 
the usual pattern of exclusion by 
better 
The 


comparatively rapid 


the region climatically 


was present in many such 


adapted invading species 


change in) composition was 


It may there- 
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fore be assumed that coincident 


with the slow shift of temperature 


zones from south to north, other 
environmental conditions were 
changed until finally a fungus, 


which had previously played an un- 
important role in the community, 
became pathogenic. 

The deeline of chestnut in the 
southern United States during the 
one of 
It mav be the end of 
a long and steady decline, in which 


nineteenth century may be 
several types. 


case the slope of a line represent 
ing would 


remain constant from past centu 


decreasing abundance 
ries. More likelv. however this pe 
riod represents a time of greatly 
increased rate of death. in which 
case the slope of the line would be 
from cen- 
The evidence at hand sug- 


greatly decreased past 
turies 
gests a drop of the latter tv pe, and 
it is paralleled in the history of oth- 
er diseases which have become eco- 
nomically important within recent 
vears. This type of recession may 
have been common in the formation 
of present dav forest associations 
At the present time we are faced 
with the possibility of losing beech 
(Faqus grandifolia Ehrh.) in some 
of the forests of the northeastern 
United States 1951) (2). 


The snread of the funeus Neetria 


(Camp, 


coccinea Fries associated 
with this disease is limited bv the 


geographic range of its insect pre 


{ Pers 


eursor (Cryptococcus faqi Baer.) 
(1934 ) 
(>). Many other pathogenie organ- 


as was shown by Ehrlich 
isms are less provincial in geo- 
graphic range and are equally po 
tent throughout a 
elimatie eonditions 
chestnut blight 
point. 


wider range of 
Oak wilt and 
are examples in 


The principle that a limiting fae 
tor need not be constantly present 
to exert its maximum 
widely accepted. 
eurrence of 
drought 


influence is 
The periodic re 
such phenomena as 
and sufficient to 


stabilize many types of plant asso- 


fire is 


ciations so that they are climax 
As examples, of sueh communities 
we have the longleaf pine forests of 
the United States 
which are stabilized by periodic 
fire, as well as portions of North 
American grassland which are sta 


southeastern 


‘ 
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Like- 
wise, a fungus may be pathogenic 
only periodically, and still be a 
major limiting factor in determin- 


bilized by periodie drought 


ing plant distribution. 

If climate can be responsible for 
recent major changes in vegetation 
type, as previously noted, it is en- 
tirely plausible to assume that 
changed climatic conditions may 
also be primarily responsible for 
the recently expressed pathogenic 
nature of Phytophthora cinnamomi. 
Indeed, the fungus causing the 
‘‘ink’’ disease probably became 
pathogenic as a result of the con- 
vergence, in space and time, of a 
number of factors. The precarious 
position of chestnut in its southern 
localities may well have developed 
because of a change of climate, 
which also provided optimum con- 
ditions for the growth of the fun- 
involved. It may further be 
presumed that coineident with 
these developments, soil develop- 
ment reached a stage in which in- 
ternal drainage was poor, thereby 
providing an excellent substrate 
for the growth of this particular 
fungus. It is probable that none 
of these factors, acting alone, could 
have produced the results made 
possible by their interaction. This 
is best summed up by the adage 


that ‘‘the whole is greater than 
the sum of the parts.’”’ 
This example effectively —illus- 


trates the principle that disease is 
a conditioned response, only occur- 
ring under suitable environmental 
conditions. It can act rapidly and 
selectively to alter the composition 
of forest stands over large 
vraphie areas. The significance of 
such changes is directly propor- 
tional to the relative abundance 
and ecologic importance of the de- 
leted the individual 
stands. It emphasizes the fact that 
disease must be recognized as be- 
ing potentially as important as any 
of the secondary factors which de- 
limit the occurrence of tree species. 
It must be accepted as being of 
‘‘evolutionary’’ importance in the 
development of our present day 
forests. 


reo- 


species in 


What, then, does this mean in 
terms of present day forest man- 
Several questions logi- 


agement? 


cally follow. Will our tree disease 
problems continue to multiply? 
Can we expect in the future to re- 
orient our forest planning in terms 
of fewer species of native trees? 
Will the use of species not indige 
nous to this country be the answer 
to our problems? Are we actually 
undergoing a period of speeded up 
forest The increasing 
importance of such diseases as the 
oak wilt, phloem necrosis of elm. 
Duteh elm the littleleaf 
disease of shortleaf pine, chestnut 
blight, blister rust of white. pine, 
and others within our 
generation, makes us feel as if we 


evolution ? 


disease, 


numerous 


are presently getting more than our 
just share of problems. 

This is probably true, but it is 
the result of a condition for which 
we are all responsible. A change in 
the and direction of 
evolution is to be expected when 


rate forest 
disturbance of the soil takes place, 
or when species composition is un- 
naturally altered by cutting or by 
frequent When 
things happen, the normal lag in 
change of forest composition which 
accompanies ‘‘normal’’ climatic 
change is eliminated, and instead 
of gradual transitions from 
type to another we have abrupt 
and seemingly disastrous changes. 
The immeasurable biological weak- 
ening of our present forests, due 
to cutting and burning, is unde- 
niably a factor to be considered in 
making management plans in the 
future. Such forests will be more 
subject to pathogenic fungi and in- 
sects than those of the past. 


burning. such 


one 


The concept of single species 
management over large areas will 
be inereasingly to critical 
evaluation. Past and present epi 
demies, caused by and 
fungi, have shown that such a pol 
icv may be no less foolhardy than 
sitting on a powder keg with a 
lighted fuse. A single species forest 
may be subject to complete and 
rapid destruction by a single patho- 
ven. While epidemics cannot be 
entirely avoided, their biological 
explosiveness and the resulting 
shock to our economy can be dimin- 
ished greatly by favoring multi 
species silvicultural systems. 


open 


Insects 


What can be done, then, to bring 
our forest policies up to date and 
fit them realistically to present and 
future problems, both anticipated 
and unanticipated? We have al 
ready started on various programs 
designed to produce new kinds of 
trees which are better adapted to 
present day forest conditions. 
Hvbridization, introduction of new 
species, selection of superior strains, 
and treatment with radiation are 
methods presently being used to 
accomplish this task. Delay in such 
programs will only produce a fur 
ther lag in the development of the 
managed forests of the future, 
which will be the product of our 
planning. Such forests will prob 
ably bear little resemblance to those 
our forefathers 


through which 


walked. 
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Three Methods of Rehabilitation for 
Depleted Appalachian Hardwood Stands 


THE REMNANTS OF THE fine original 
forests of hardwoods in the South 
ern Appalachians now the 
benefit of greatly increased protee- 
tion from fire. Yet they Still earry 
an overburden of defective ‘‘ wolf” 
trees whose heart rot entered 
through fire sears. Until very re- 
eent vears our progress in advane- 
ing cutting practice has not kept 
pace with improved — protection. 
The cumulative ill effeets of many 
fires, repeated bad cutting, and un 
controlled) disease can persist at 
least 75 years in the absence of im 
provement eutting. Two things in 
recent years have progressively 
lowered forest values. were 
first, the elimination of chestnut 
ina fatal epidemic, and second, the 
policy of removing trees of the best 
species and quality first, continued 
almost without abatement to the 
present day. To reverse this proce 
ess by taking the inferior mer 
chantable trees first would help to 
arrest further depletion. Fortu 
nately, improved sawlog markets 
and new pulpwood markets make 
such a reversal feasible for many 
forest owners. 

Another heedless practice in 
early settlements has not been so 
universally deleterious to the for 
est. Numerous small temporary 
clearings for field or pasture in 
mountain eove sites suffered from 
some translocation of surface soil, 
but did not erode badly. Many of 
these moist locations near a source 
of seed are now oceupied by ex- 
cellent stands” of vellow poplar 
(Fig. 1). Such stands need no re 
habilitation. Pines and less valu 
able species oceupy old fields in 
drier situations. Jemison! esti 
mated that the depleted mountain 
hardwood stands average, in trees 
5 inches or larger in d.b.h., 9 cords 
per acre in sawlog-size trees, and 3 
cords in smaller trees. On growing 
stoeks of 1.400 board feet. the enr 
rent annual growth is about 80 
board feet and a third of a cord of 


‘Temison, George M. Rehabilitation of 
defeetive Appalachian hardwood stands 
Jour. Forestry 44(11) :044-948, 1946 


W. G. Wahlenberg 
Forester, Southeastern Forest Experiment 
Station, Forest Service, U. S. Dept. 
Agriec., Asheville, N. C. 


Fig. 1.—Pure even-aged stands of seeond-growth yellow-poplar, often found in moist 
coves, are commonly dense with high-quality stems. A little thinning to preelude 
natural mortality is the only real cultural need in such uniform stands. Intolerant 
of shade, this species reproduces best after clear-cutting on moist sites. Because 
proper handling is relatively simple and easy, the profits are generally larger than 
those which may be expected during rehabilitation of the stand shown in Figure 2. 


additional wood. Original stocks 
were about seven times this amount 
and some local areas supported 50,- 
000 board feet. Thus the diserep- 
aney between actual and potential 
yield is great. The most depleted 
stands may need clear-cutting fol 
lowed by planting or sprout regen- 
eration, Lesser deterioration can be 
stopped through partial cutting 
procedures that will ultimately re- 
store high productivity. The selee- 
tion of a formative treatment 
should rest not only present 
stand condition and expected costs 
of improvement, but also on oppor- 
tunity for favorable growth re- 
sponse from the chosen treatment. 
The object of the present tests was 
to reveal a suitable method of pre- 
paring mountain hardwoods for 
continnous management. Although 
the stand shown in Figure 2 is more 
heavily stocked than average for 
culled-over land, it shows a typi- 
cally wide range in stem form and 
potential quality. Such stands need 
improvement and are susceptible 
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to it because they contain both de- 
sirable and inferior trees. 


Starting Conditions 


Site quality does not vary widely 
on the north and west slopes where 
the experiment is located. The ele- 
vation is 2.000 to 2,400 feet; the 
slope 20 to 30 percent. The soil 
is a well drained, friable, Ceeil 
loam. There is a gray horizon be- 
neath the humus which varied from 
0.1 to 0.5 inches in depth. Litter 
was 0 to 3 inches deep. Surface 
rock is sparse, 

The cutting units vary from 6 te 
acres. They le adjacent to 
each other without the design need- 
ed for statistical analysis. Each 
contains a representative half-acre 
sample plot on which the 2- to 12- 
inch trees were measured. Larger 
trees were measured on a 40-per- 
cent strip cruise in 1930 and on a 
100-percent basis 20 vears later. 
The inventory in 1950 also provided 
a measure of quality of stocks by 
erading all sawlog trees, so that ap- 
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propriate stumpage prices could be — stands, they were not tallied by in- 
used in appraising values. dividual species, but rather in five 

Because of the large number of species groups. The four leading 
kinds of trees found in these groups were as follows: 


White oaks 


Chestnut oak Quercus montana Willd. 
Post oak Quercus stellata Wangenh. 
White oak Quercus alba 
Red oaks 
Black oak Quercus velutina Lam. 
Scarlet oak Quercus coccinea Muenchh. 
Northern red oak Quercus borealis Michx. 
Southern red oak Quercus faleata Michx. 
Yellow pines 
Shortleaf pine Pinus echinata Mill 
Pitch pine Pinus rigida Mill. 
Virginia pine Pinus virginiana Mill 
Other desirable species 
Black locust Robinia pseudoacacia 1, 
Sweet birch Betula lenta 
Yellow-poplar Lirtodendron tulipfera 
Hickory Carya@ spp. 
Ash Frarinus americana La, 
Black cherry Prunus seroting 
Black walnut Juglans nigra I,. 
Cucumbertree Magnolia accuminata 
Magnolia Magnolia fraseri Walt. 


2A5 ORF 
Fig. 2.—Typical of Appalachian slopes are mixed stands of oaks and other hard 
woods with a wide variety in stem quality. Hence progressive improvement is 
feasible through a series of partial cuttings. With species fairly tolerant of shade 
reproducing from both sprouts and seeds, regeneration need not be even aged 
often is many-aged. The proper handling of this portion of the mountain forests 
was the subject of the present study. 


The first three species listed under 
each heading are the most preva- 
lent ones in that group on the ex- 
perimental area. 

The fifth, or less desirable spe- 
cies group included dogwood (Cor- 
nus florida sourwood (Oxryden- 
dron arboreum DCL), red ma- 
ple (Aeer rubrum The rest 
were occasional black gum or but- 
ternut saplings, and a few other 
species of shrubby trees. 


Methods 


Four treatments—three rehabili 
tation methods and an uncut con- 
trol unit—-are ineluded. Each is 
applied to one of four adjacent 
large plots. They are: 

1. Selection: Cull) trees and 
merchantable trees of less desirable 
form and species regardless of size 
were cut. Only sound specimens 
of desirable species, particularly 
white oak, were left. 

2. Flexible diameter-limit: Cut 
according to national forest: prac- 
tice then current to an approximate 
diameter limit of 15 inches. About 
half of the 14-inch class and nearly 
all of the 16-inch and larger trees 
were taken. Few defective trees 
below the limit were cut, but an 
occasional seed tree above the limit 
was left. 

3. Control: Undisturbed no 
cutting. 

4. Clear: Everything cut. leav 
ing the site bare? 

The saw-timber and wood vol 
umes cut and left standing are 
shown in Table 1. Original volumes 
of 2.5 M to 3.8 M board feet per 
acre were supplemented by & to 12 
cords of additional wood. Of the 
total cubie volume ineluding both 
sawlogs and cordwood, 40° percent 
was removed in diameter-limit et 
ting, 61 percent in selection, and 
100 percent in clear-cutting 

The partial euts——removing 1,194 
cubic feet per acre by seleetion and 
633 cubie feet by the diameter-limit 
method—-were rather similar in 
some respects and essentially differ- 


Cutting all saplings is uneconomic 
See Jensen, V. S. and R. W. Wilson 
Mowing of northern hardwood reproduc 
tion not profitable. Res. Note No. 3, 
Northeastern Forest Exp. Sta., pp. 4, 


¥ 
1 
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others. Both methods 
moved some &4 cubic feet 
broken) 


ent in re- 
(eut or 
of several 2 
Using selec- 
tion the total cut was distributed 
rather evenly over a wide range of 
sizes—d.b.h. 4 to 30 inches. 
the 15-inch diameter-limit, 
than 20 cubic feet 
taken or lost from trees below the 
limit; the cut was concentrated 


15- to 30-inch trees (Fig. 


from each 
inch diameter classes. 


Using 
less 
class 


per was 


among 


3). 
Results from Cutting 


Volume growth of the residual 
stands during the 20-year period 
was about the same for selection 
as for the flexible diameter-limit 
cutting (43 to 46 eubie feet per 
acre per year). Only half as much 
vrew on the control unit, and 56 
cubie feet grew on the clear-cut 
unit. Nearly all trees (all but 80 
board feet) were still under saw 
log size on the clear-cut unit. Yet 
its annual net wood production was 
more than twice the 23 cubic feet 
that grew on the uneut unit (Table 
ibe 

The residual after eut 
ting (Fig. 3) eonstituted the initial 
stocks for subsequent growth (Fig. 
1). The 20-year growth of that por- 
tion of the stand above 15 inches 
d.b.h. was similar for both methods 
of partial cutting 


stocks 


selow that size, 
the increase among saplings and 
small poles was creater 
diameter-limit cutting. On the un 
cut area mortality among both the 
smallest and the largest trees served 
to 


following 


confine volume increment to 
trees between 10 and 26 inches. 
How the board-foot growth in 


sawlogs of white oak, red oak and 
other desirable species was distrib 
uted among species is 
Table 2 


unit produced the largest increase 


groups 
shown in The selection 
in volume of sawlogs of desirable 
species, 2.268 board feet. Ninety 
percent of the total merchantable 
wood production in eubie feet on 
the unit was in desirable species 
The diameter-limit method showed 
an increase of 1,419 board feet of 
desirable species. Eighty-two per 
cent of its total merchantable wood 
production was of desirable species 
If the annual in 
Table 1 is expressed as a simple in- 


volume growth 


TABLE 1 TIMBER AND CoKnpWwoop PER 
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Acker FounbD, Cut, anp Lerr 20 YEARS AGO, 


AND SUBSEQUENT GROWTH IN VOLUME AFTER DIFFERENT METHODS OF CUTTING 


Before 
cutting 
in 1930 


Method 
of cutting 


Cut 
in 1930 


Selection 3,517 2.969 
D-limit 1548 2 405 
Control 4,790 

Clear 2,529 2,529 
Selection 12.5 5.6 
D-limit 8.9 3.4 
Control 8.5 

Clear 8.4 8.4 
Selection 1,963 1,194 
D-limit 1,603 633 
Control 1,628 

Clear 1,315 1,315 


*Oubie volumes include fuelwood in tre 
wood in sawlog trees to a 4-inch top 
*In addition to trees standing in 195¢ 
on this unit and harvested in a weeding 
TABLE 2.-- DISTRIBUTION OF 20-YEAR 
FOLLOWING DIFFEREN 


Method White Red 
of cutting oaks oaks 
Seleetion 600 1,532 
})-limit 305 638 
Control 612 673 
Clear 
Selection 3.4 —0.7 
limit 1.8 2.3 
Control 1.0 al 
Clear A 
Selection 416 315 
1)-limit 192 350 
Control 73 
Clear 293 254 

‘In addition, 312 cubie feet in trees 2 


and harvested in a weeding in 1946. 
terest rate, the diameter-limit unit 
percent annually, 
both in sawlogs and in additional 
The 


increased only 


grew about 6 


selection 
» 


cordwood volume. 


unit, however, 
percent annually in cordwood vol- 
ume while growing 21 pereent in 
The higher pro- 
portion of the growth in sawlogs on 


sawlog volume. 
the selection unit is, of course, ad- 
of the better 
price they always bring. 

To supplement the volume data, 
four additional criteria of the sue- 
cess of the rehabilitation methods 
They are: (1) aver- 
age annual earning in compound 
interest during 20 years after the 


cutting; (2) value of yield, ie. 


vantageous because 


were studied 


Average 


After annual growth 
eutting Standing Difference after 
in 1930 in 1950 in 20 years cutting 

Board feet (Int. % inch) 

548 2,823 2,275 114 
1,143 2565 1,422 71 
3,790 049 1,759 8S 

SO 4 
Additional wood (cords 

6.9 10.0 3.1 0.15 

5.5 11.8 6.3 31 

8.5 8.9 A 02 

4.8 4.8 on’ 
Total usable (cubie feet)’ 

769 1,638 869 43 

970 1,888 918 46 
1,628 2,087 459 23 

1,129 1,441? 56 


es in the 2 
limit. 

) this figure includes 312 eubie feet grown 
in 1946. 


inch class and larger, plus top 


GrowTH PER ACRE BY 
Mernops or CUTTING 


SPECIES GROUPS 


Other All Less 
desirable desirable desirable Total 
Sawlogs (board feet 

136 2,268 7 2,275 
476 1,419 3 1,422 
514 1,799 40) 1,759 
SO 80 

Additional wood (cords) 
0.3 3.0 0.1 3.1 
1.5 5.6 Be 6.3 
4 4 
2.7 6 1.8 

Total usable (eu. ft.) 
44 780 
207 749 169 918 
56 396 63 459 
354 901 228 1,129° 


inches and larger were grown on this unit 


Hence total production was 1,441 cubie feet. 


stumpage values cut plus those re- 
maining in the final stock; (3) the 
quality of surviving stands in 1950, 
as shown by species composition 
(percent of cubie volume in desir- 
and (4) potential 
future values as indicated by the 
relative freedom of desirable spe- 
cies to develop further. 


able species > 


Financial Aspects 


In the 20 years since the study 


began, stumpage prices, on the 
whole, have increased two or three 
fold. To eliminate the effeet of 


changing values and make compari- 
sons valid, the following basie 1950 
prices were used in appraising the 
value of forest products present in 
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both 1930 and 1950. Cordwood 
stumpage was $2.00 per cord (85 
cubic feet of solid wood) for pine, 
and $1.50 per cord (80 eubie feet) 
for hardwoods. Sawlog stumpage 
rates varied from plot to plot with 
species and quality, on the basis of 
the following average prices per M 
hoard feet: 


Tree Grade*® 
A B C Cull 
White oaks $25 $20 $10 $3 
Red oaks 25 PO) 12 3 
Yellow pines 25 15 
Other desirables 20 15 10 2 
Less desirable 15 10 


These averages include variation in 
value with tree size. The within 


"For a deseription of these tree grades 
refer to Robert A. Campbell’s Station 
Paper No. 9, Tree Grades, yields and 
values for some Appalachian hardwoods, 
Southeastern Forest Experiment Station, 


grade values per M board feet in- 
8714 cents with each in- 
erease of 1 inch of d.b.h. Since the 
trees were not graded in 1980, the 
average diameters for sawlog trees 


creased 


on these plots were used as a guide 
in appraising the values then pres- 
ent. 

As shown by the data in Table 
3. the value of the growing stock 
was a little higher before cutting 
and a little lower after cutting on 
the selection plot than on the diam- 
eter-limit plot. Twenty vears later 
the value was about the same on 
both plots. The value of the pe- 
riodic annual increment differed by 
an insignificant 4 cents per acre in 
favor of selection. The value of 
the 1950 stock per dollar left in 
1930 was 35 cents more on the se- 
lection unit. The 1950 values per 
dollar left under both these meth- 
ods of eutting were each more than 


87 


‘ 


twice that on the control, which 
had the highest starting value per 
acre, 

Tle average annual earning dur- 
ing 20 years, expressed in percent 
of growing-stock values left 
after the cutting, was 5.0 percent 
from the diameter-limit method, 
and 5.6 percent from the silvicul- 
tural or quality-selection method. 
By contrast it was only half of 1 
percent for the control unit. The 
annual earning from the clear-cut 
area, 38 cents per acre, was lowest 
of all, though it will inerease rap- 
idly in the future. These returns 
are conservative because they take 
no account of dollar inflation or 
any long-term inerease in timber 
value; 1950 prices were applied to 
both the 1980 and 1950 volume 
figures. 

While the financial aspects of the 
operation during the past 20 years 


age 


26 pp. July, 1951. 
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Fig. 3. 
1930. 


Per-acre changes in growing stock made by cutting in 
The shaded area is volume cut, by size groups. 


Fie. 4.—Per-acre changes in growing stock (1930 to 1950) as 
influenced by method of cutting. The shaded area is 20 years’ 


volume growth by size groups. 
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provide the best single means avail 
date 
methods tested, they 


able to for comparing the 
fail to 


They consider 


com- 
plete the picture. 
no young growth below pulpwood 


size. What of the future? 


Silvical Aspects 


The degree of stocking estimated 
from the density index of these 
units shows the tendeney to ap- 
proach normal. The uneut check 
unit started with a stocking of 86 
The selection and diam- 
eter-limit cuts reduced density to 
44-47 percent, and the clear 
ting to zero. Yet 16 years later, 
prior to weeding the clear-cut unit, 


percent. 


density was restored in each in- 
stance to approximately 100 +10 
percent of normal (where normal 
represents a stand density index 
of 232*) 

The latest inventory down to 1 
inch d.b.h. prevides for comparing 
the treatments on the basis of both 
quality of present stock now usable, 
and of the freedom of the vounger 
or smaller trees to develop if. re- 
tained 

It is sienifieant that in 1950, 78 
percent of the basal area on the 
selectively eut unit consisted of 
trees that were both of desirable 
species and free to grow without 
severe competition, whereas only 62 
percent of the basal area on the 
diameter-limit plot was similarly 
both desirable and free (Table 4). 
Hence possible future value inere- 
ment, without further improvement 
index is from Sehnur’s formula 


3.86038 1.4987 log of average 
US.D.A. Tech, Bul. 56, 


*This 
Log N’ 
1937. 


TARLE 4 


Stand 


Desirable 


Year and method 
Left in 1930 
Trees 


10S 


140 


Seleetion 
limit 
Control 
Clear 
Present in 1950 
624 


Selection 
limit 
Control 

( ‘lear 


600 


clear-cut 


Sinvica, Aspeot or 20-veank Test or or Curring IN 
ABUNDANCE OF 


result of 
The percent- 
of desirable species now pres- 


cutting, was greater as a 
intelligent selection. 
age 
ent, regardless of degree of crowd- 
ing, is of interest because release 
can be provided where needed. The 
selection stand had 99 to 100 per- 
cent of its board-foot volume in 
desirable before cutting, 
and it maintained that condition 
through treatment and into 1950. 
In diameter-limit cutting the orig- 
inal saw timber that per- 
cent desirable dropped to 85 per- 
cent after cutting 
naturally to 98 percent desirable 
by 1950 
Composition 


species 


was 95 


It was restored 


changes measured 


TABLE 3 oF 20-YRAR GROWTH 


AND 
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by cubie volumes are shown in Fig- 
Note that the composition 
of control and clear-cut units re- 
mained unchanged by eutting or 
by 20 years of growth, while the 
net change after diameter-limit cut- 
ting was to lower quality, and se- 
lection to raise it. The quality of 
the existing overstory is germane 
to the immediate future under anv 
system of cutting, while the quality 
of the present understory signifies 
more as to the prospective value of 
later stocks, if early cuts provide 
for their release. Desirable basal 
area or volume, in percentage of 


ure 5. 


the total, is shown for the free com- 
ponent (mostly overwood) in up- 


Yieup Unper DIrreReENT METHODS OF 


Curring APPALACHIAN HArpwoop Forest 


Sawlog and pulpwood values* 


Stock 


Original 

Cut 

Left 

After 20 vears 
interest 


Compound factor*® 


Growth during 20 vears 


1930-1950 
1930.1950 


Periodic 
Average annual 


Yield 


Cut in 
Compound 


1930 plus stoek in 1950 
interest rate earned 


Diametér 
limit 


Clear 


Seleetion Control eut 


Item Dollars 


78.74 
19.26 


86.590 
0.00 
86.59 
96.04 
1.11 


110.29 
5.0 


'Per acre figures are based on stumpage prices of 1950. 


*Steps in computing value 
lettered items as follows: 


pD—C,G 


20 


growth in terms of compound interest rates utilize the 


Wi p where L.op™ 


In this process the value of p, the compound interest rate is obtained by locating 


the value of FE, 
"Includes an 
unit. 


intermediate eut worth 


DESIRABLE SPECTES 
sasal area 


Free toth lotal Desirable Free 


Percent 
ou 61 
ae 91 


136 


Square fee t 


192 
184 


‘All stems larger than 1 inch in d.b.h. are included. 


"In addition, 312 eubie feet in wood 2 inches in diameter or 
Henee total production was 1,441 cubic feet. 


1946, 


or Toral 
TO GrRow' 


larger was grown on this unit and harvested 


a compound interest factor, in the usual forester’s tables. 
$5.85 and harvested in 


1946 in weeding the 


Srand Per ACRE AND THE RELATIVE 


Volume 


Both Total Desirable Free Both 


Pereent 
91 
62 


Cubie feet 


1,638 
1,888 
2,087 


1,129° 


in a weeding in 


> 
i 
Pu 1930 \ 85.03 57.38 
1930 B 68.76 63.23" 
1930 16.27 0.00 
: 1950 18.62 7.75 
2.99 
| F 32.35 31.35 9.45 7.75 
1.62 1.58 AS 38 
5 
H 117.38 | | 96.04 70.98 
I 5.6 0.5 
D F 
14 50 a1 769 759 714 ; 
416 33 a4 57 970 728 756 
246 65 62 75 1,628 1,436 14158 = 
0 0 
f 333 53 77 68 62 78 1539 1,451 87 
y 371 11 92 65 66 62 1477 1,570 77 
257 81 78 76 1,831 1,820 81 
1.877 1,130 = 60 S6 66 59 64 | 901 859 68 
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| CUTTING 
(1930) 
#BCLEAR-CUT 
AFTER 
CT 
CUTTING 
FLEXIBLE (1930) 
20 YEARS 
LATER 
(1950) 
| 
100 
PERCENT 


Fig, 5.—Effeet of three types of cutting 
on stand quality as indicated by changes 
in species composition. The percentage 
of total cubic volume in desirable species 
is shown. 


per half of Table 5 and the crowd. 
ed component (mostly underwood ) 
in the lower half. At both levels 
the stand and stock in 1950 after 
selection cutting was superior to 
that after diameter-limit cutting. 
The differences were particularly 
marked, however, for the trees that 
were overtopped or crowded; the 
selection method apparently helped 
the understory more than the over- 
story. Hence, without intensive 
subsequent care, the benefits from 
diameter-limit cutting cannot be 
expected to last as long as those 
from selection. 

The two methods have distinctive 
differences. A  diameter-limit is 
simple and economical to apply. 
By using this method it is possible 
to save the cost of technical skill 
in marking timber, but only at the 
expense of some desirable features 
in future development of the 
stand. The diameter-limit method 
sacrifices financially immature 
stems among the larger trees, and 
provides spotty overhead release 
for the smaller trees. It fails to 
release many understory trees on 
their own level. 

By contrast, some of the best 
among the larger trees re- 
served, and some inferior, smaller 
stems are harvested in quality se 
lection. It extends the benefits of 
release rather uniformly over more 
area and a wider range of trees 
sizes. Inferior stems salable for 
pulp are regarded as financially 
mature while still small. Actually, 
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Ar Eacu or Two Crown LEVELS RELATIVE PREVALENCE OP THE 
DESIRABLE COMPONENTS OF THE FOREST 


\ MEASURE OF QUALITY IN STAND 


AND STOCK 


Basal area of desirable species © Cubie volume of desirable species 


Crown level 1930 


and method Original Cut Left 


Pereent of total basal area’ 


Over or free? 


Selection 79 OS 
limit 100 78 
Control 
Clear 58 5S 0 
Under or erowded* 
Selection 35 OG 
limit 43 23 
Control 42 a 4? 
Clear 29 29 0 


1950 1930 1950 
Stand Original Cut Left Stock 


Pereent of total volume’ 


a5 91 97 
87 SS 100 
7 47 38 
28 3 53 25 
46 95 oF 48 


‘Taking as 100 percent the basal area or volume of only the crown level concerned 

“All are in the upper canopy and dominant or codominant except for certain 
dominant low-level saplings standing in openings and hence free to grow. 

All are in the lower eanopy and subdominant except for certain intermediates 
badly crowded at a high level and hence not free to grow. 


the marking of trees for a truly 
selective cut is controlled largely 
through recognition of financial 
maturity in merchantable trees of 
all sizes. In this manner the meth- 
od simultaneously helps both over- 
story and understory, while per- 
mitting ingrowth from numerous 
immature stems to augment the 
supply of sawlogs. 

Considering both the value of 
timber production to date and the 
prospects of improvement in fu- 
ture vields, the selective cut stands 
out as the best of the treatments 
tested. 


Summary 


Clear-cutting 100 percent of the 
cubic volume is compared with se 
lection of 61 percent, with a flexible 
diameter-limit) cutting of 40° per- 
cent, and with no cutting. Average 
annual increment in years in 
volume, value, and percent increase 
is given for each treatment. 

On the area cut completely clear, 
the annual increase was 56 cubic 
feet per acre. On the uncut check 
it was less than half as much, or 
23 eubie feet. Saw-timber value in 
creased 45 cents annually on the 
cheek and only 2 cents the 
cleared area. Annual increases in 
cordwood and saw-tinber values to 
vether were 38 cents on the cleared 
area and 48 cents on the uneut 
check, 

Selection and flexible diameter- 
limit cutting provided about equal 
annual growth in cubic volume (43 


and 46 cubie feet respectively). No 
quantitative differences in growth 
after partial eutting appeared to 
justify the care exercised in quality 
selection marking. 

The advantage from seleetion 
cutting is) primarily qualitative 
(and it is high-quality logs that 
have shown the outstanding price 
advances during the past 15 vears 
The selection area grew cordwood 
volume at the rate of 2 percent and 
sawlogs at the rate of 21 percent 
simple interest. The diameter-limit 
area grew cordwood at the rate of 
6 percent, but the rate for saw tim 
her was also only 6 percent. 

The greater saw-timber produc 
tion of the selection area (114 
hoard feet per acre per vear com 
pared with 71 board feet on the 
diameter-limit area), is refleeted in 
higher earning after selection cut 
ting. Neither the inerement as a 
result of inflation nor any Jong 
term increase in timber value is 
involved; financial computations 
for both 1930 and 1950 used the 
dollar of 1950. The average annual 
20-year increment in value of prod 
ucts (shown as compound interest 
rates) was 5.0 percent after diam 
eter limit and 5.6 percent after se 
lection cutting. 

Stand quality, as indicated by 
species composition, was lowered 
somewhat during the 20 vears after 
diameter-limit cutting, while it was 
raised after selection cutting. Tm- 
provement resulting from selection 
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Quality selection has proved to 
be a suitable method of preparing 
typically decrepit stands for con- 
tinuous systematic management. 


was particularly marked in the un- than those from diameter-limit cut- 
derstory. Hence, in the absence of ting. Prospective future values are 
further 
benefits of selection will last longer selection. 


improvement cuts, the greater as a result of intelligent 


BRB 


Weldon B. Robinson 
Wildlife Researeh Laboratory, U. S. Fish 
und Wildlife Service, Denver, Colo. 


Coyote Control with Compound 1080 
Stations in National Forests’ 


the West (73). 
five winters (1947-48 to 1951-52 


Service has intensified studies of 


Through the 
ticularly in the West, the control ef canine predators was of para- 


earlier history of the Amerwan livestock industry, par- 
mount concern lo users of the range. Sheepmen especially were sub- 
ject to ruimous losses from marauding coyotes and wolves; and ‘killer 
lobos,’”’ or packs led by such wolves, sometimes spread destruction 
in cattle herds. The demand for control funneled inevitably into the 
Congress and to western state assemblies. As a matter of course, con- 
trol was provided, often in cooperation with state agencies, by the 
Federal Bureau of Biological Survey (now Fish and Wildlife Serv- 
ice), and by trappers hired by stockmen themselves. Steel traps and 
poisons were the principal control methods, the latter being employed 
officially by the Buological Survey and too often promiscuously by 
others. Very appreciable predator control was achieved but unfortu- 
nately at the expense of other wildlife. Since much of the poisoning 
was in the national forests and on public domain, fur trappers, for- 
esters, mammalogists, and conservationists generally became con- 
cerned; and in the controversies that followed charges and counter- 
charges were leveled and denied. Somewhat later, in researches con- 
cerned with World War IT, very potent toxicants were discovere d, 
among them the one now popularly known as ‘1080.’ This compound 
proved deadly to members of the dog family with the tmevitable re- 
sult that many conservation groups became concerned. The Fish and 
Wildlife Service, through the Denver Wildlife Research Laboratory, 
had initiated a carefully-planned series of experiments designed to 
measure the torteity of 1080 to common forest wildlife and to deter- 
mine means of employing it as a livestock predator control with the 
least posstble threat to fur and game species. Later ecological studies 
on forest lands were undertaken. The results, indicating very en- 
couraging progress in protection of forest wildlife, are given in this 
article. 
EARLIER RESEARCH with Compound — gions.” Because of the complexity of 
1080 stations dealt largely with the — the problem, which involves a knowl- 
use of this chemical in controlling edge of the effect of the toxicant 
coyotes on the plains, deserts and = on the various species as well as 
non-infested forested foothills of 
During the past 


an understanding of their foraging 
habits, ranges and preferred habi- 


the Wildlife Research Laboratory 2 Biologist Maynard W. Cummings par 
of the U. S. Fish and Wildlife _ ticipated in the field studies in 1947-48 
and 1948-49; Fred Eggert, also of the 
Laboratory, assisted in 1949-50; Jack D. 
Remington, student at Colorado A. & M. 
beneficial wild mammals and birds Cellege, and Jay 8. Gashwiler, Biologist 
of the Seetion of Wildlife Investigations 
in forested and mountainous re on Publie Lands, aided briefly during 

1950-51. Acknowledgement is also made 
1 This paper deals with the dangers of to D. A. Spencer, D. G. Crabtree and 


the hazards of such stations to 


tats, the data are still incomplete in 
many respects. Research is continu- 
ing, but in the meantime coyote 
control problems must be faced an- 
nually in many mountainous re 
gions. The Fish and Wildlife Serv- 
ice frequently must consider em- 
ployment of 1080 stations in these 
localities, and foresters must ap- 
prove or disapprove such programs 
The studies to date point to certain 
precautions that should be taken in 
exposing lethal stations in such en- 
vironments, and the available data 
are herein presented to aid respon- 
sible officials in making decisions. 
Some tentative conelusions or sug- 
gestions, however, may need later 
revision. 

Experiences of the Fish and 
Wildlife Service over a period of 
many years have shown that poison 
ing, although objectionable, is of 
ten the most effective, and at times 
the only effective means of coyote 
control, Furthermore, lethal agents 
can be employed under many con- 
ditions with a considerable degree 
of selectivity. Studies in Arizona 
(1) and Wyoming, Colorado and 
New Mexico (74) show that coyote 
numbers were greatly reduced fol- 
lowing the employment of 1080 sta- 
tions, but gray foxes, badgers, 
skunks, bobeats and raccoons were 
more numerous than before. These 
population increases may have 
been due, at least in part, to less 
commercial trapping because of 
low fur prices. 

Compound 1080, although highly 
toxic to a wide variety of mammals 
and birds, is particularly deadly 
to members of the canine family. 


1080 stations only to wild mammals and W. H. Robison of the Laboratory staff, In preparing stations for field use, 
birds and not to domestic dogs and cats who conducted many of the bioassays re the meat is treated with minimum 


which normally are protected by the dis ported herein, and to E. R. Kalmbach 
tant location of stations from human 
habitations. 


and Dr. Lee E. Yeager for critically re 
viewing this paper. 


amounts of the chemical so as to 
give as much protection as possible 
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to those creatures having greater 
toleranees (13 The margin of 
safety for most mammals, however, 
is so narrow that they are likely to 
be killed if they eat large amounts 
of the treated meat. Variation in 
susceptibility to the poison, there- 
fore, is of questionable value in 
preventing unintentional —poison- 
ings by the station itself, but is of 
considerable importance limit- 
ing so-called secondary poisonings." 
Whereas lethal amounts of the meat 
can be obtained by feeders at the 
station, it is not always available 
in such quantities from secondary 
SOUrCeS. 

Tests have shown that the mus 
cular tissue of JOSO victims does 
not contain dangerous amounts of 
the poison. The toxicant is found 
largely in the alimentary tract of 
the dead animal or in regurgitated 
station meat; of the two, the latter 
material doubtless is the more dan- 
verous, Although some creatures, 
particularly the more susceptible 
canines and cats, may be killed 
through secondary poisonings, the 
danger to most wild carnivores 
does not appear to be so great as 
to appreciably alter the selectivity 
of the 1080 method of coyote con- 
trol. Field experiences have shown 
that the station itself is the major 
point of danger. The previously 
cited population increases of long 
haired fur bearers in Arizona, Wy 
oming, Colorado and New Mexico 
occurred not only in the presence 
of 1080 stations, but also while the 
animals involved were exposed to 
all the dangers of so-called second 
ary polsonings. 

If 1080 stations are employed 
for coyote control, knowledge of 
the habits and habitats of the vari- 
ous creatures likely to be endan 
gered is needed to safeguard popu 
lations of the desirable ones. On 
the following pages data are pre 
sented which have a bearing on the 
possible effect of 1080 stations upon 


populations of martens, weasels, 


% Secondary poisoning 1s construed to 
include all eases in which ereatures are 
poisoned by feeding on the bodies or 
vomitus of victims killed by eating sta 


tion meat. 


minks, red foxes, bears. and some 


of the carrion-eating birds encoun 
tered in the vast western mountain 


areas, 


Martens 


The marten— one of the most 
prized of the mountain fur bearers 

is primarily a wilderness inhabi- 
tant. From Colorado, Yeager, ef. 
al, (15) report that the marten is 
indigenous to the spruce-fir type, 
which limits its range to the higher 
mountains. Marshall (6) found 
that in Idaho these animals ranged 
almost entirely in Alpine fir, En- 
vlemann spruce, and Douglas-fir 
stands; open areas were not en- 
tered in the winter, but occasional 
ly martens have been reported seen 
there in the summer. From Wash- 
ington and Ontario, de Vos and 
(iuenther (2) reported that Doug 
las-fir, hemlock, cedar and cedar 
swamp types were hunted most 
frequently. 

It is apparent that the marten 
prefers timber, perhaps because of 
an abundance of prey there. In 
studies by the Wildlife Research 
Laboratory, unpoisoned horse meat 
exposed in such locations was readi- 
lv eaten, especially when place- 
ments were made along marten 
It may be concluded, 
therefore, that lethal stations 
placed for coyotes in these habitats 
would likely be found fed 
upon by martens. 

Furthermore, the range of these 
fur animals is so great that a con 
siderable portion of the local popu 
lation potentially could be in the 
vicinity of stations placed on the 
recommended average of one per 
township. Marshall (6) reported 
that 2 martens each ranged over 
10 to 15 square miles of territory, 
Six of 19 tagged martens recovered 
by de Vos and Guenther (2) tray 
eled 3 to 12 airline miles, the other 
13 being recovered 114 mile or less 
from the tagging points. With 
these animals feeding so readily 
on large mammal carrion and hay 
ing such large ranges, lethal sta 
tions thoughtlessly placed for CON 
otes in timber could greatly endan 
ver marten populations 

Field men, however, have report 
ed that martens seldom enter open 


ss] 


> 


areas to feed. Extensive studies 
were conducted by the laboratory 
to determine whether there are 
such loeations within marten 
ranges where lethal stations could 
safely be exposed for coyotes. 
These mostly involved offering un 
poisoned horse meat to martens 
along their runs in timber, then 
progressively dragging the meat 
out into open areas. In- several 
trials made during the winter in 
regions of rather dense timber and 
scattered Open parks, martens 
showed a marked aversion to leav- 
ing cover to feed. Two examples 
are given: 

1. A marten first fed on meat 
placed 100 yards back in the timber 
from the edge of a large open park 
in the vicinity of Rabbit Ears Pass, 
Colorado. The meat was dragged 
daily in the snow toward and, final 
ly, into the park. The animal fol 
lowed to feed, successively, 25 
yards inside the timber, & feet in 
the open and 25 yards in the open 
When the meat was dragged 50 
vards more to a point 75 yards 
from timber, the marten came out 
Is vards into the open, then scam 
pered back. On two later occasions, 
as the animal hunted through that 
Vieinity, it did not go 75 yards 
into the open to the meat. 

2. In the Buffalo Park region of 
Colorado, marten tracks were noted 
9 times throughout the winter in 
timber surrounding an open park, 
100 vards wide by 300 yards long 
On none of these occasions did the 
animals visit a clean meat station 
50 vards from the timber in three 
different directions 

Martens may be more inclined to 
feed in open areas during periods 
when the vegetation is not covered 
with snow. Marshall (6) stated 
that they have been reported forag 
ing in meadows in the summer 
Thus, there may be greater danger 
of these fur bearers reaching sta 
tions in open areas in the late fall 
and spring than in the winter, 
Also, there may be some danger 
through the. seattering of vomitus 
hy coyotes poisoned hy 1080 


Studies were conducted in the 
laboratory to determine the hazard 
to individual martens should they 
reach stations or find regurgitated 


ie 
ra 
» 
4 
‘ 
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meat. In limited bioassays it was 
that about 10 


Times as resistant to 1080 as 


found Inartens are 


otes Theoretically, “a minimum 
of 1-2 ounces of station meat may 


be lethal 


and also to a 20-30 pound coyote. 


to a 2-3 pound marten 
In further cave tests, three martens 
were prebaited with clean, frozen 
horse meat for several days and 
then, overnight, were given care- 
fully prepared samples of station 
meat poisoned with 1080. Each ate 
much less of the poisoned than of 
the clean meat, and only one of the 
three killed. It was 
evident that these animals are de 


martens Was 
terred by the taste or some physio 
1080. Under 
tendency to 


logical reaction of 
field the 
consume lethal amounts of the sta 


conditions 


tion meat probably would vary de 


pending upon scarcity or abun 


dance of more acceptable foods, 
and the degree of hunger experi 
enced by the marten 

1080 sta 


tions were placed in open areas of 


In field studies a few 
Various sizes within marten ranges. 
There were no records of these fur 
animals but 
limited data were obtained showing 


feeding on the baits, 
that martens survived in the imme 
diate Their tracks fre 
quently were noted throughout the 


Vicinits 


winter one to two miles from two 
stations, and there was marten ac 
tivity in that general area the fol 


lowing 


Weasels 


The weasel, an active little pred 
ator and fur animal, is well distrib 
uted over mountainous areas. It is 
found timber line in 
midwinter. In Gunnison county, 
Colorado, Quick (11 
population density to be 2 weasels 
S O00 for the 


even abov 


estimated the 


per square mile, or 
county 
Although 
tirely on freshly killed prey, wea 
horse meat such as is 
in stations. field 


feeding 


subsisting almost en 


sels will eat 
used studies 


evidence of their upon 
clean horse meat was noted, but at 
other times they showed no interest 
in the station material. Nothing ts 
known the tolerance of 
these animals for 1080, but 


related to the marten they 


regarding 
being 


‘ losely 


probably have a somewhat similar 
resistance. In that event, some may 
be kilied by feeding on 1080. sta- 
tions, while others eating smaller 
amounts may not be fatally pot- 
soned. 

The individual weasel, however, 
maintains such limited 
that relatively few could ever come 


with 


range 


in contact stations widely 
spaced for coyotes (one per town- 
ship). In studying the least weasel 
in Iowa, Polderboer (9%) found 
that: ‘*The maximum home range 
of each of the four weasels 
was approximately two acres. The 
vreatest distance traveled from the 


least 


center of their home ranges seldom 
exceeded 10 rods.’’ In Utah. Rabb 
(12) found the daily ranges of 13 
of the 
to be 24 acres or less. while tiat of 
1, thought to represent mating ae- 
tivities, 131.5 Quick 
(10), in studying the long-tailed 
weasel in Michigan, concluded that : 
“The 
was about 300 acres, and the aver- 


larger, long-tailed weasels 


Was acres. 


home range of each weasel 
ave cruising radius 0.8 mile from 
the den.’’ (17) 


ilar seasonal ranges of 200 to 300 


estimated sim- 


acres for the long-tailed weasel in 
With 


placed at the recommended average 


Colorado. poison stations 
of one per 36 square miles, or one 
per 23,040 acres, only a very small 
the total 
would be endangered. 
Rabb (72 
weasels showed a decided 
13) percent 


proportion of weasel 
population 
Furthermore, reported 
that 
cover-type preference, 
of the recorded tracks appearing 
in} percent of the cover (brush 
Stations ordinarily are placed in 
the more open areas, and avoidance 
of brushy habitats would further 
minimize the dangers to these fur 
bearers, 

In field studies weasel sign was 
recorded at various locations near 
The 


from 


sign 
the 
iumediate vieinity of one station, 


experimental stations. 


apparently disappeared 
and it was presumed that the ani 
mal was poisoned; however. weasel 
noted intermittently 
the 
two 


tracks were 
winter a 
directions At 


where 


throughout quarter 


mile away in 


tive other locations records 


were maintained, weasels lived un- 
the winter a 


harmed throughout 
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few rods to a quarter mile from 


their 
corded many times over a six month 


station sites; sign was re- 
period while the lethal baits were 


exposed 

Minks 
Krom Colorado, Yeager, ef. al. 
(7/8) state that: ‘*The mink is well 
adapted to land foraging but, es 


sentially, is dependent on water, 


reason it Is never 


this 
permanent 


and for 


found in status far 
from water bodies.’’ They further 
point out that minks inhabit small 
mountain streams as well as larger 
bodies of water, but generally are 
found in association with muskrats 
the 
minks, and indirectly the distances 
that lethal 
moved from mink inhabited waters, 


Information about range of 


stations should be re 


is contained in the literature. Me 
Cabe (7 in studying minks in 
Wisconsin, concluded that the fe- 
male ranges only about one-fourth 
mile but the male probably much 
farther. Marshall (4 
noted a difference in the ranges of 
As a re 
sult of his studies in Michigan, he 
tentative 
sions: ** The winter territory of the 


likewise 
the male and the female. 


reached these conelu 
female mink tends to be restricted 
area of approximately 20 
and that ‘ 
more extensive.”’ He fol 


to an 
acres’ of the males 
is much 
lowed males that traveled 15 mile, 
34 mile and 3 
Krom California 

report that: Although usual- 
lv staying close to streams or marsh 


miles alone streams 
Grinnell, ef. al. 


lands, minks are known occasion 


ally to 
away.”’ 


wander some — distance 

The picture that emerges from 
these studies is that minks inhabit 
of their 
occasionally 


waters and do most 
there, but 
individuals probably males 


Marshall (7) re- 


ports that minks are promiscuous 


open 
hunting 
some 
wander away 
behavior, which 
the extended 
movements of the males 
that 


ed 


mating 
for 


in their 
account 
lethal sta 
tions mink 
inhabited waters would not endan 


It would 


well from 


ver mink populations, but conceiv 


ably some wandering individuals 


; 
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might find and feed upon stations. 
There are no bioassay data for 
minks, but it may be presumed 
that they have a tolerance for 1080 
similar to that of martens. If so, 
some, but probably not all, feeders 
would be: killed. 

Not much information on the 
dangers of stations to minks was 
obtained by the laboratory in field 
studies, due to scarcity of these 
animals and some uncertainty in 
the identification of tracks. A mus- 
telid, presumed to be a mink. fed 
upon clean horse meat 100) yards 
from a stream. Another such ani 
mal fed on a lethal station 50 yards 
Loma stream: its sign was not ob 
served there again, but coneeiv- 
ably, if not poisoned, the animal 
could have moved to lower water 
as the nearby stream was quickly 
frozen over. In three other in 
stances, however, mustelids 
thought to be minks—survived a 
mile or less from lethal stations. 
The sign of one was observed 9 
times between October 24° and 
April 14 along a stream one-fourth 
mile from a lethal station, and 2 
others lived unharmed along main 
streams with stations being placed 
in side canyons about 1 mile away. 


Red Foxes 


In California, Grinnell, ef. al. (3 
noted that: seems probable that 
althoueh the Sierra Nevada red 
fox forages well above timber line 
during the fall and even in mid- 
winter, it breeds lower down amid 
the white-barked pines and alpine 
hemlocks.”’ From Colorado, Yea- 
ver, Denney and Hammit (78) re- 
port that the red fox occurs prin- 
cipally above 7,000 feet. 

It is the opinion of trappers of 
the Fish and Wildlife Service in 
Colorado who work on the higher 
sheep ranges during the summer 
and adjacent lower areas during 
other seasons, that most red foxes 
remain high in the mountains the 
vear around. They cite the fact 
that many foxes are unintention- 
ally taken with traps and coyote- 
vetters near and above timber line 
in the summer, but that relatively 
few are encountered during the 
winter in the lower mountains. 


Similar ranges for the red fox were 


noted by the writer in Yellowstone 
National Park. 

Although factors such as food 
conditions and character of terrain 
may influence the range of the fox, 
the literature indicates that the ani 
mal has a relatively small home 
range compared to that attributed 
to the covote. Seott (76). in writ 
ing of the range of the red fox in 
lowa, coneluded that an are 
drawn on a one-mile radius would 
ordinarily cireumscribe the move 
ments of the resident) individual, 
pair, or family Murie (8) noted 
that 2 foxes in Alaska lived in giv 
en locations for continuous periods 
of at least 2 vears and % months, 
and that 1 easily recognizable ani 
mal ““was always seen in an area 
about 38 miles across.’ Should the 
maximum range of about 9% square 
miles observed by Murie be applied 
to foxes in the West, theoretically 
only 1 of 4 resident animals would 
find lethal stations placed on an 
average of 1 per 36 square miles 
Sheldon (17), however, found that 
in New York, young foxes dis 
persed in the fall, and some adults 
traveled widely at that time. Sev- 
eral tagged animals moved more 
than 15 miles, and 1 adult was re- 
eovered 40 miles awav 3 months 
after release. Sueh wandering in- 
dividuals, of course, could easily 
reach one or more stations placed 
for covotes. 

In field studies red foxes fed on 
clean meat or lethal stations when- 
ever such material was placed on 
their ranges. Being members of the 
canine family, foxes are highly sus 
ceptible to 1080. and those feeding 
on the poisoned meat are certain to 
be killed. At three such locations, 
fox activity in the nearby vicinity 
was later surveyed, wita the re- 
sult that tracks of these animals 
frequently were recorded 14 to 21% 
miles away. In these instances, at 
least, foxes were not eliminated 
over large areas by single 1080 sta- 
tions, although it is possible that 
the continued activity was by no- 
mads from the outside. 

Aceumulating information indi 
cates that coyotes tend to move 
downward out of the higher moun- 
tains in the winter. Some appar 
ently move only far enough to es 


cape the soft, deep snows and re- 
turn in late winter when the snow 
crusts and settles. Tagging studies 

in Yellowstone National Park (715) 

clarify these seasonal migrations. 

There the downward trek begins 
as early as October, and by Feb 

ruary many covotes have returned, 
Much of this drift precedes and is 
not dependent upon the movements 
of big game. The recovery records 
of animals marked released 
high in the mountains suggest that 

practically all covotes living there 
in the summer move downward, at 
least for short periods, in the win 

ter 

Because the habits of the covote 
and the red fox are similar, there 
is no practicable method of con 
trolling covotes in’ the midst of 
foxes on the high mountain sheep 
ranges in the summer or winter 
without also killing some of these 
smaller canines. Traps and covote- 
vetters, as well as lethal stations. 
take their toll of foxes. Some of 
these animals can be released from 
traps. but probably few survive 
that have been captured very long. 
Marshall (5) tagged 22 foxes so 
released, but even with a reward 
for the return of tags only one 
emaciated animal was ever” re 
ported. 

The apparent solution, in the in 
terest of killing fewer foxes, is to 
reduce as much as possible ceyote 
control work at the higher alti 
tudes in the summer, and concen- 
trate efforts during the winter at 
the lower altitudes when probably 
more coyotes than foxes move 
downward. Since some of the coy 
otes move only short distances, and 
perhaps for enly limited periods, 
much of this winter control work 
may have to be done within Na 
tional Forest boundaries. In many 
localities the only method that 
could be successfully emploved at 
this time is the lethal station, and 
poisoning in the lower mountains 
should be less destructive to foxes 
than the use of traps or coyote 
getters at the higher altitudes in 
the summer. Although eonditions 
vary from one locality to another, 
observations in Colorado and Yel- 
lowstone Park suggest that the 
main red fox winter range coin- 
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cides roughly with that of martens 
In Colorado this may be defined as 
the spruce-fir type, extending from 
9,000.9, 500 feet upward 


Bears 


Lethal stations employed in the 
the main 
foxes, may 


lower mountains, below 


concentrations of red 
well be within bear ranges and oe- 


he fed 
these animals, particularly in the 


casionally may upon by 


spring. Bears generally go into 
hibernation before the stations are 
exposed in the fall, but may emerge 
before the lethal 


stroved in the spring 


baits can be de 


Bioassavs with 7 bears, furnished 
by the Braneh of Predator and 
Rodent Control the Montana 
Kish and Game Department, dis 


and 


closed that these game animals are 
killed with small amounts of 1080 
the tolerance of 
hears for the chemical is about five 
that of 
about as susceptible as bobeats, and 


On a weight basis 


times coyotes Thev are 


are less resistant than martens, 
Because of 
tolerance for TO80, if is 
indieated that of the bears 
that feed on stations will be killed 
that 


may be fatally poisoned by eating 


badgers or reccoons 
their low 
many 
The data snuegest adult bears 
as little as three pounds of the 
average station meat 

the 
taken 


In exposing stations for 
mountains, 
either to 


choose locations where bears do not 


coyote cont rol in 


care must be 
range or to remove the stations be 
fore the animals emerge from hi 
bernation. A 
vions may be entirely uninhabited 


few mountainous re 
by bears, but in bear country the 
animals are apt to oceur anywhere ; 
the latter the 
only effective safeguard is removal 


henee, in localities 


of stations as early as possible in 
the the 
emerge from hibernation 


Birds 


As in lower areas 


spring before animals 


there is eon 


siderable feeding by birds upon 
lethal stations in the mountains 
Identification of the feeders 


through the sign only is uncertain, 
but with the employment of clean 
meat it was possible to observe the 


birds in action. A partial count of 


those observed includes 71 Canada 
mountain chicadees, 10 
9 


jays, 44 
long- 


golden eagles, 1 
and 1 


On oceasion, aretic 3-toed 


magples, 
crested jay, Clark’s 
cracker 
woodpeckers and downy wood 
peckers were observed grubbing in 
trees, but they showed no 
the The 


mostly were sighted feeding on un 


nearby 
interest in meat birds 
poisoned dummy stations in tim 
ber, and it was noted that the activ 
itv was much less in open areas 
There are bioassay data only for 
eagles and magpies. Eagles are 


1080. 
should be killed by feeding on sta 


fairly resistant to and few 
tions, particularly when these are 


frozen. Magpies are readily poi- 
soned, but observations in other lo- 


heen employed have disclose] no 


ealities where stations have 


general reduction in magpie num 


bers. Tt would seem that 1080 sta 
tions. because of their widely 
spaced locations, should have no 


vreater effect upon the total popu 
lation of jays, chicadees and nut 


crackers than upon magpies 


Summary 


It is indicated that, with proper 
precautions, 1080 stations can be 
emploved witheut seriously damag- 
ing populations of martens, wea- 
For the safety of 
martens, stations must be well re- 


sels and minks. 


moved from cover, either timber or 
brush. In field trials. these fur ani 
mals refused to go to meat placed 
but 
these distances should be considered 
too short for maximum safety. At 
all times lethal stations should be 
placed as far as possible from the 
preferred marten habitats. In fact, 
because of the hazard to the many 
red foxes also living in the higher 


0 to 75 vards from timber, 


mountains, it appeors advisable to 


limit station pl: ients to the low- 
er altitue 

Weasels limited 
ranges that jel w of their 


total population eor ver come in 
contact with stations widcly spaced 
Limiting placements 
to open areas and avoiding brushy 
habitats will further minimize the 
dangers to these fur bearers 


for covotes 


Pending more complete data, it 
is indicated that not many minks 
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would be endangered by stations 


placed one-fourth mile from 
streams. For the maximum proteec- 
tion, however, placements probably 
should be at much greater dis- 
tances 

Compound 1080 stations placed 
and forested 


in the mountainous 


regions probably would he more 
hazardous to bears and foxes than 
to the mustelids. Bears are likely 
to feed if they find the lethal baits, 
and bioassay data strongly suggest 
that sueh feeders will be killed. Tn 
hear country, stations, if used, 
should be exposed only during the 
periods when the animals are in 
hibernation 

the habits of the 
ote and the red fox are so similar, 
there is no practicable method of 


controlling coyotes in the midst of 


Because CoV- 


foxes without also killing some of 
Traps and 
the high 
kill foxes, 
and it is possible that, because of 
the limited 
smaller predators, stations widely 


these smaller canines. 
covote getters used on 
ranges in the summer 


more ranges of these 


spaced for covotes may be no more 
destruetive to the total fox popula 
than the 
traps and covote-getters. 

that 
move down in the winter more than 
foxes, and effective control during 


densely-set 
Aeccumu 


tion more 


lating data suggest coyotes 


that season in the lower mountains 
may reduce coyote numbers with a 
minimum loss of foxes. 

In employing 1080 for the eon 
trol of covotes in the plains, des 
foothills, 


there are many locations where sta- 


erts, and  non-forested 
tions may be exposed with min 
imum danger to other wildlife. In 
the forested and 
tainous regions may offer relatively 
In such environ- 
prospective 


contrast, moun 
few suitable sites. 


ments, each station 
should be carefully examined to 
determine its potential hazard to 


beneficial carnivores. 
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Basal Area as a Guide in Estimating 
Logging Costs 


THe cosr of producing a unit vol 
ume of pulpwood or sawlogs is in 
fluenced by many factors, such as 
species, tree diameter, height, and 
form, number of bolts or logs per 
tree, efficienes of labor, method of 
logging, and season of operation. 
As a result, production costs per 
unit volume vary greatly between 
stands and regions within the same 
is difficult, there 


low or 


timber type It 
fore, to 
pulpwood 


establish standard 


cutting time cost 


schedules on a unit volume basis 
To provide a simpler and more 
efficient the 


requirements and 


basis for estimating 


time for log 
pulpwood production, the late D 
M. Matthews (3 the 
theory that there is a direct rela 
tionship between the total 
breast height of the trees 
harvested in a given stand and the 
total time (ineluding all delay 
time) required to fell and buck 


presented 


basal 


area at 


products. 
pur 


rough 
practical 


into 
for all 


poses, this proposal suggests that 


these trees 


Mores ver, 


there is a constant relationship per 
square foot of basal area irrespee 
tive of the size-class distribution in 
any given stand, Stated simply, it 
that the total production 
time per square foot of d.b.h. basal 


means 


area in a given stand is approxi 
mately the same regardless of the 
of the 
harvested 


diameters individual trees 
that 
Apparently this theory has not 


received the widespread circulation 


are 


needed for proper evaluation. Two 
of Matthews’ Bowman® 
and Miskovsky* explored the idea 


students, 


Forest Re 
Kast Michigan, 

“Manuseript submitted in May, 1952. 

*Bowman, B. K. An investigation into 
the possibility of developing straight 
line time basal area to 
aid 
industry. 1949. (Unpublished thesis, Uni 
versity of Michigan.) 

*‘Miskovsky, M. A study of the 
relation between d.b.h. basal area and 
felling, bucking, and limbing time. 1949 
Unpublished thesis, University of Mich 
igan. 


Peninsula 
Lansing, 


‘Forester, Lower 
Center, 


seareh 


trends based on 


cor 


in determining costs in the logging , 


and recognized the possibilities of 
the concept although they did not 
the 
purpose of this paper, therefore, to 


obtain clearcut results. is 
explain the theory, to test it with 


available data, and to appraise 


some of its advantages to forest 
inanavers and others interested in 
the cost of woods operations 
Several points should be clarified, 
however, before the theory can be 
illustrated. Production 
includes not only that 
but also that for felling, 


limbing, lopping, and piling rough 


properly 
time for 


bucking 


woods’ products. When considered 
individually, these various steps in 
the 
variable per 


logging operations are quite 


unit volume and also 


Robert A. Ralston'~ 
Experiment Station, 
Dept. Agric., St. 

Paul, Minn 


States Forest 
Service, U.S. 


Lake 


Forest 


per square foot of d.b.h. basal area. 


However, as it will be shown in 
certain instances, fofal production 
including delays 
plotted 


This is partic- 


time 
foot of 
ularly true under close utilization 


per square 


basal area over 


is constant. 


and when there are no appreciable 
merchantable height 
the 
The other major costs 


deviations in 


above or below normal trend 


with 
of the logging job, such as. skid 
and hauling, mist 


ding, loading, 


be determined separately by con 
Although 


trees of marginal sizes can be deter- 


ventional procedures, 


mined by the basal area approach, 
bolt will 


marginal log and SIZeS 


TREES HARVESTED PER 
5.1 29 


CORDWOOD VOLUME PER SQ.FT. 0.B.H. BASAL AREA 


SQ.FT. 0.8.H. BASAL AREA 
1.8 13 09 


“BUCKING 


—LIMBING 


~ DELAYS 
FELLING 


MAN-MINUTES PER SQUARE FOOT BASAL AREA AT BREAST HIGH 


10 12 14 


0.B.H. CLASS 


Fig. 1. 
trees of 


Relationship of 
different 


SIZES, 


SSO 


total felling and bucking time 


per unit of basal area for 


| 
40 
TIME 
20 
| | 
| 
~ | 
| 
10 
— — — — — — — 
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have to be determined by intensive 


time and motion studies 


Testing the Theory 


Most available time studies can 
be adapted to illustrate the basal 
area-cutting time relationship. For 
example, a study of the total fell- 
ing, bucking, and limbing time, in- 
cluding all delay time, by d.b-h. 
100-ineh jack 
pine box bolts in northern Minne- 
that it W734 
man-minutes to produce a cord en- 


classes for making 


sota showed takes 
tirely out of 6-ineh trees each con- 
taining .043 of a cord, while it re- 
quires but 123.9 man-minutes per 
cord if only 12-inch treés are cut, 
each containing 240 of a cord (Ta- 
ble 1) the 
showed that the average 6-inch tree 


Furthermore, data 
can be made into bolts in 7.46 man 
minutes while the average 12-inch 
tree takes 29.7 man-minutes of pro 
duction time. Sinee a 6-inch tree 
has .196 square feet of basal area 
and a 12-inch tree has .785 square 
feet of basal area, the total 
duction time in man-minutes 
foot of basal 
man-minutes for 6-inch 


37.8 man-minutes for 12-inch trees. 


pro 
per 
38.1 
trees and 


area ois 


square 


For all practical purposes. these 
figures may be considered identical 


Pig. 1). In 


course, as will be diseussed later, 


actual practice, of 
this procedure is reversed to deter 
mine variable production time by 
d.b.h. unit 
hasis. 

Although the 
jack pine used in the illustration 
the felling 
tree by 


classes on a voliume 


information on 
above and 
bucking 
elasses, most published studies pre 


presents 

time per 
sent only time per unit volume by 
However, sueh data 
the basal 
area concept if the volume of the 


d.b.h. classes. 
can be converted to test 


average tree in each d.b.h. class is 
known. This information is usual- 
ly available in’ most time studies, 
either in published or unpublished 
form. Time per unit volume can 


be converted to time per square 


foot of basal area by multiplying 
the time per unit volume by the 
volume per tree and dividing by 
the basal 


db.h. 


area per tree for each 


class. 


AND TiMt 
Pine Box 


FELLING 
JACK 


Bours 


Class 


Volume 
per tree 


Basal area 
per tree 


Cords 
438 7.46 

9.92 
13.05 
16.97 
21.13 
25.63 
29.71 


lunches 


60 
85 
150 
40 


22 
37.05 
Zasada, Z. A. 


Station Teehnieal 


Paul 
No 


Zehngraff, 
318, 1949 


and 


Note 


Includes total felling, bueking, limbing, 


and unnecessary delay time. 


"At per hour 


In adapting the data of others to 
fit the basal area concept, it is nee- 
essary to know how the delay time 
For example, some in- 
part of 
the delay time, both operational 


is obtained. 


vestigators regard all or 
and unnecessary, as being constant 
per tree. Actually it is more real- 
istic to recognize that delay time 
usually is in proportion to volume 
tree, 


per All assignable time per 


tree must be so designated and not 


arbitrarily proportioned. Unless 
there is a complete understanding 
of just how the basie data were 
be best to dis- 
card any doubtful time study for 
Most, if 
not all, published time studies vive 
the 


both ends of the curve is usually 


obtained, it would 


this type of comparison. 


curved results and basis for 
weak. Accordingly, in this analysis 


it seemed advisable to eliminate 
both the upper and lower limits of 
most available time study data. 
To test the 
time relationship, adapted results 


from 10 different time studies for 


basal area-cutting 


various forest regions and species 
were summarized and revealed the 
per 
for each 


similar cutting time square 
foot db-h. 


class within each time study, ex- 


of basal area 


cept for ponderosa pine sawlogs in 
California (Table 2). Furthermore, 
an examination of the various mean 
cutting times indicated a close rela- 
tionship among the various regions 
when similar products were har 
vested. For example, aspen in Min 
nesota, black spruce Minnesota, 
spruce and balsam in Canada, and 


IN) NORTHERN 


Total entting time* 
Per tree 


Van minutes 


U.S.D.A., 


SS7 


BY DOB MaAkING 


MINNESOTA 


CLASSES FOR 


Cost* 
per eord 


Cutting time 
per cord per sq ft. B.A 
Dollars Van minutes 
73 
165 
154 
148 
14] 
124 
10 
116 


1.03 


Lake States Forest) Experiment 


measuring, walking, and both operational 


southern pine in Arkansas required 
approximately the same time per 
square foot of basal area (‘Table 2) 
A jack pine box bolt operation in 
Minnesota taller 
utilization 


involved timber 


and very close soa 
slightly greater time per square 
foot was expended, as was also true 
for white pine in New England 
and mixed North 


Carolina which were harvested as 


hardwoods in 


A mixed hardwood saw 
log operation in Arkansas, on the 
other hand, was in’ poor quality 
timber with relatively high) mer- 


sawlogs. 


chantability standards, and as a 
result much of the tree was left in 
the woods and thus buekine and 
limbing times were reduced. Varia 
tions in production time between 
logging chances involving similar 
products are due to several factors 
One the 


which 


factor is average 
height influ 
ences the number of bolts or logs 
that would be cut. Others are dif 
ferences in utilization 
species, harvesting techniques, and 
relative All of 
these will have to be considered. 
The production times 
listed in Table 2 should not be ae 


such 
diameter and 


standards, 
labor efficiency. 


constant 


cepted as standards for the various 


types of operations deseribed 


They are presented merely to show 


that in these instances sawlog and 
production 
fairly constant per square foot of 
Regional 
would have to be developed for sev 


pulpwood time was 


basal area standards 


different of conditions 


standard production times 


eral sets 


After 


} 
— Sq. ft. 
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7 267 
% 
1) 00 
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1" 
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/ 2 | have been established for similar 


‘ simple field cheek will be needed 
is to determine a correction factor to 

apply to compensate for local dif- 
— ferences because of the variables 
4 mentioned above. 


- All of the time study examples 


used in this paper involved the 
- = use of hand saws. Few time studies 
of power saw operations are avail- 
able in the form necessary for this 

comparison. However, it is be- 

lieved that a constant relationship 
per square foot basal area will not 
hold true when power equipment 

' is used because men get tired while 

> machines are always approaching 

a . their capacity but seldom reach it. 
=, No doubt a relationship exists for 

power saw operations but probably 

+ z = it is a descending curve rather than 

a horizontal line. 


Examples of Possible Uses 
What are the practical uses to 

which the basal area approach ean 

be applied? Several examples are: 
5 | = (1) simplification in estimating 
logging costs and manpower re 
quirements; (2) determination of 
equitable piece rates; (3) checking 
the efficiency of any given opera- 
tion or worker; (4) evaluation of 

different experimental cuttings 

+ without resorting to costly time 
= - studies or complicating the study 
ot with conflicting objectives; and 
5) reduction of most felling and 
bucking time studies merely to 
keeping track of total production 

ia time and total basal area harvested. 


Several specific examples demon- 
strating the possibilities of using 
j 3 cutting time per square foot of 
basal area as an aid to cost and 
time caleulations are outlined be- 
low: 


< Erample 1.—To determine cost 
: per cord by d.bA. classes. The cost 
of felling and bucking trees of va- 
rious sizes can be determined if the 
average time per square foot of 


Sawlogs 


numbers ; 


Saw ogs 


basal area is known. If it is as- 
sumed that local contract wages 
average $1.00 per hour, and cut 
ters can fell and buck at the rate 


pine 


h irdwoods 
reference 


> 


Arkansas 
Arkansas 


Phe 


= | of one square foot of basal area 


Mixed 


> 
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every 35 minutes, the cost per cord 
develops as follows (Table 3 


3S min, 


Cost per square foot basal area 


ou min, 


Volume per square foot basal area (Col. 4 


$0.635 per sq. ft. basal area 


Cost per cord (Col, 5 


Volume per sq. ft 


The cost per cord by d.b.h. classes 
as calenlated in Table 8 agrees very 
closely with the original empirical 
costs per cord shown in Table 1. 
This example is based on Table 1 
merely to illustrate more clearly 
the point that by using a constant 
production time per square foot of 
basal area reliable estimates of the 
variable time and cost per unit vol- 
ume by d.b.h. classes can be easily 
determined. In actual 
once the constant time theory 1s 
accepted and regional standards 
are established, all that is needed 
to determine variations in logging 
costs due to tree sizes is a stand 
table. To adjust local efficiency to 
the regional standard a tally is 
made of all trees cut in a given 
period, such as a day, and the aver- 


practice 


age time per square foot of basal 
area caleulated. Thus, the many 
variables which make up total saw 
log or pulpwood production time 
can be summed up readily into a 
constant and then broken down 
into tree size classes to determine 
the respective variable times per 
unit volume. 

Example 2.—Setting equitable 
piece rates. Setting piece work 
schedules that reflect the true re- 
ward for productive effort is a dif- 
ficult task requiring considerable 
judgment. Even though a gradu- 
ated scale of rates based on top bolt 
diameter is used, inequities invari- 
ably develop because of local dif- 
ferences in tree diameters and 
heights and utilization standards. 
However, if the average hourly 
wage of eutters of average effi- 
ciency can be determined, equitable 
piece rates per cord ean be deter- 
mined by using the basal area-cut 
ting time relationship 

For example, if we assume that 
$1.50 per hour is the average wage 
earned by workers in industries 


comparable to the logging industry allows for variability of tree size 


and can determine the average cut and diameter class distribution 
The actual rate used, of course, 
would need to be adjusted locally 


$1.00 $0.633 per square foot basal 
area, 
Vol. per tree (Col. 3 


to the relative supply of labor and 
the demand for its services. 


Sq. ft. basal area per tree (Col. 2 Erample 3.—-Apportioning pro 


duction time in experimental cut 
basal area (Col. 4 ting. Research involving contrast 

ing methods or degrees of partial 
ting time per square foot of basal cutting is usually aimed at. silvi 
area and the average diameter class oyltural objectives. Quite often 
distribution over the cutting area, 
we can determine the cost per cord 
that should be mutually satisfae- 
tory to both employer and = em- 


ployee. A hypothetical case based 


experiments cutting methods 
are limited in area to insure com 
parability. Towever, in trying to 
evaluate the financial aspects of the 
various treatments, time records 
on the relationship established for aye sometimes kept to compare the 
costs and returns attributable to 
treatment. While satisfactory 
growth information can be secured 


cutting jack pine box bolts” in 
northern Minnesota, and using the 
basic data in Table 1, ean be used 
to demonstrate the basal area ap- from several replicated small plots, 
proach to setting equitable piece the problem of collectine 
rates. In this case the rate per cord cutting time data becomes more 
develops as follows: (The total  geute as the area decreases. Com 
basal area and cordwood volume to 


be harvested is 33.14 and 9.03 re 


bining silvicultural 
objectives satisfactorily in one work 
spectively, Table 4 


33.14 sq. ft. ba. & 3S min. per sq. ft. 
Total cutting time 21.0 man hours 
Ho 


21.0 man hours at $1.50 per hour $31.50 total eost. 


per eord 


9.03 eords 


plan is difficult. 
The question is raised as to the 


According to the basal area the 
ory, the most equitable piece rate 
for the above stand if eut into 100- 
inch box bolts to a 4-inch top would 
This cord rate 


advisability of keeping detailed 
time records on small plots. The 


be $3.50 per cord results of most studies show that 


TABLE 3.-Cost? Per Corp BY CLASSI 
Volume per 
class jusalarea pertree Volume per tree sq. ft. BLA Cost per cord 
l 2 
lunches Sy. st Cords Cord Dollar 
6 O45 2.8) 
ay 44 2.59 
10 10 27h 2.30 
12 785 240 306 2.07 
TABLE 4..-ToraL BASAL AREA AND Cokpwoop VOLUMES BY D.B.1. CLASSI 
Basal area Volume Trees pet Potal basal 
D.b.h. class per tree per tree d.b.h. class aren cut Volume cut 
Inches Sq. ft Cord Number Sq.ft Cord 
O45 1.06 15 
349 20 1.70 
10 oan 150 30 16.35 150 
2 785 240 10 7.85 240 
Total 33.14 9.03 


S31.50 
- 
: 


as far as actual operating costs are 
concerned, there is very little dif- 
ference between light and heavy 


cuts in a unit volume basis. It 


appears reasonable to assume, 
therefore, that the procedure fol- 
lowed in Example 1 will provide 
a good estimate of the variability 
in cost due to treatment. 


Summary and Conclusions 


Presented here is the theory of 
the late D. M. Matthews that there 
is a direct relationship between to- 


tal felling and bucking time per 
square foot of basal area at d.b-h. 


of trees harvested in similar log- 


ving chances. Examples — using 
adapted data from 10 different log- 


ving cost studies show that one 


square foot of basal area can be 


harvested by hand operations at a 
constant rate, for all practical pur- 


poses, regardless of the size class 


distribution of the trees harvested 


Among the potential uses of this 
concept are simplification mak- 
ing stumpage appraisals, determin- 
ing manpower requirements, deter- 
mining economic cutting limits. set- 
ting equitable piece rates, and as- 
sisting researchers in apportioning 
cutting time to evaluate studies 
financially 

These preliminary tests are not 
sufficient to prove the concept in- 
fallible, but they do indieate it to 
be very promising. It appears quite 
clear that as long as one or two 
products are being cut by hand 
from primarily even-aged stands 
within relatively small diameter 
limits, standard production times 
per square foot of basal area ean 
be established. Furthermore, it is 
believed that much saving will re- 
sult from the use of this concept, 
where applicable. The need for 
further investigation is recognized 


and suggested. 
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A Study of Power Saw Fires' 


The power chain saw has revolutionized falling and bucking operations 
in the logging industry in the United States and Canada during the 
past few years. Probably no other piece of new logging equipment 
has replaced the old on an industry-wide basis in so short a time. 
Chain saws have been known in west coast forests for thirty years but 
prior to 1940 were a novelty except on a few operations. World War 
IT interrupted the development of the machine as a universal felling 
and bucking tool in the rough terrain of west coast forests and it 
was 1946 before the chain saw began to seriously challenge hand 


operations. 


As has often been the case with development of new equipment, certain 


problems have accompanied the advantages. 


The power saw has in- 


creased production, lowered costs and cased the back-breaking felling 


and bucking job. 


On the other hand, power saw operations have 


created a serious fire problem in the woods. 


Recorps of publie and private pro- 
tection agencies in the Pacific Coast 
states indicate an alarming increase 
in area burned by power saw opera- 
tion fires since 1949. In 1951 
twenty-nine reported fires burned 
over 28,000 aeres of forest land in 
the state of Oregon. This figure 
represented approximately 32 per- 
cent of the total acreage burned by 
logging operators’ fires on state and 
private lands during 1951. Cali- 
fornia had 25 reported power saw 
fires in 1951 which burned 3,900 
acres, or 51 percent of the total 
area burned by operators’ fires. 
The record of numbers of power 
saw fires is incomplete. Only those 
fires which required action by a fire 
control organization are reported. 
Operators report. the 
countless small fires which are ex- 
tinguished before damage occurs 
Some fires attributed to power saws 
have in reality started from a care- 
less smoker’s discarded cigarette. 
However, the numbers of reported 
fires known to have started as a re- 
sult of power saw operation have 
increased each year since 1948. 


neglect to 


Several obvious factors have been 
responsible for this trend : 

1. There are more power saws 
operating in the woods each year. 


*The study outlined in this article was 
made possible by a financial grant to the 
School of Forestry by Booth-Kelly Lum- 


ber Company, Springfield, Oregon. The 
original report was published by the 
Pacific Logging Congress in the 1952 


issue of The Loggers’ Handbook. 


2. Large numbers of workers, 
inexperienced in power saw opera- 
tion and woods work, have entered 
the logging industry in the West 
in recent years. 

3. High log prices and piece 
work wages for falling and bucking 
invite carelessness and haste to get 
more production. 

4. In some instances fire safety 
has been saerificed or ignored in 
the attempt to reduce weight and 
increase power in the machines 
However, in fairness to the manu- 
facturer some hazards have been 
eliminated or reduced in later mod- 
els of particular saws. 

Following the 1951 fire season, 
protection personnel associated with 
publie and private agencies in the 
West as well as responsible oper- 
ators in the logging industry ex- 
pressed considerable concern re- 
garding the fire hazards of power 
saw operation, Because the prob 
lem was relatively new, details eon- 
cerning specific causes of the fires 
were lacking. 

The Booth-Kelly Lumber Com- 
pany of Springfield, Oregon, made 
a financial grant to the School 
of Forestry at Oregon State Col- 


lege to survey the situation in 
the Pacifie Coast states to 
develop recommendations which 


might reduce fire losses from power 
saw operations. One staff member 
of the Sehool of Forestry was de 
tailed to the project during the 
spring and summer of 1952, 
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Dan D. Robinson 


Associate professor, Forest Management, 
School of Forestry, Oregon State College, 
Corvallis. 


Procedure and Analysis of the 
Problem 


The first step was to determine 
the specific causes of fires originat 
ing from operation of power saws 
It was necessary to distinguish be 
tween careless use and hazards of 
the machine as a source of fires 

Extensive field visits with oper 
ators, logging superintendents, bull 
bucks and cutting erews revealed 
many opinions relative to causes of 
fires. Power saw manufacturers, 
distributors and dealers were pri 
marily concerned over inexperi 
enced and careless operators who 
blamed the saws when fires oc 
curred, 

All available fire for 
years 1950-1952 inclusive were con- 
sulted for details pertaining to re- 
ported power saw fires. In coop- 
eration with the Pacifie Logging 
Congress, a questionnaire was cir 


records 


culated to logging operators in Ore 
gon, Washington, California, and 
British Columbia. Returns on the 
questionnaire supplied details on 
many fires which had not been re 
ported to protection agencies. Ree 
ords from all sources represent only 
a fraction of the total number of 
power saw fires which oceurred in 
the three-vear period. 

Information on fires reported 
from all sources appears in the fol 
lowing summary. Complete details 
were lacking for many of the fires ; 
therefore totals in tables 1 and 2 
do not necessarily agree. 

It is difficult to isolate specific 
causes of some power saw fires be 
cause more than one factor is some 
times involved. For example, a fire 
may be started by a motor backfir 
ing into gasoline which has been 
ground, There is a 
whether the backfire 


spilled on the 
question as to 
or the spilled fuel was responsible 
for the fire. 
of other factors are 
analyzing causes. It is also difficult 
at times to determine if a hazard 
on the saw or carelessness by the 


Similar combinations 
involved in 
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TAPLE 


Rerorrep Power SAw Fires By Speciric Cause DuRiING FALLING 


AND BUCKING OPERATION 


Specific cause of fire 


Spark or carbon discharge 
Leaking fuel 

Spilled fuel 

Forest fuel contacting hot muffler 
Hot exhaust 

fZackfiring of motor 

Loose wiring 

VMiseellaneous 


Total 


2 Powrr Saw 
ry or in Fire 


STARTED 


Percent 

Kind of fuel No. fires of total 
Moss 13 11 
Sawdust 24 2] 
Rotten wood 
Duff 27 $ 
Needles and fine slash 11 
Piteh 4 3 
tark 7 6 
Confined to saw 23 19 
Total 116 100 


operator was the primary cause of 
a fire 

Figures in Table 1 indicate that 
forest fuel coming in eontact with 
hot mufflers was the most frequent 
A single feature of 
one make of saw aceounted for 25 
out of the total of 35 fires from this 
cause during the falling operation 
The total number of fires occurring 
during the falling operation is dis- 


of fire 


proportionately high because of 
this one hazard on one make of 
saw 

Fires were also tabulated by 
make and model of saw.“ Two mod 
els of two makes, and one model of 
a third make were involved in 91 
out of a total of 124 reported fires 
in which model and make of saw 
was designated. Two models of one 


Num- 


bers of fires based on make of saw 


make accounted for 61 fires 


are not entirely comparable be- 
cause there are more Saws of eer- 
tain makes in the woods. How- 
ever, the saws involved in the 91 
fires have features which are con 
sidered high fire hazards 

Power saw fire oceurrence for 
the three-vear period was tabulated 
by months of the year and time of 


"Fire records by make and model of 
saw are on file in the office of The School 
of Forestry, Oregon State College, Cor 
vallis, Oregon. 


Sucking Total 
No. fires No. fires No. fires Percent 


12 15 27 16 
6 10 16 10 
6 10 16 19 
35 22 57 33 
16 19 11 
15 16 10 
0 2 1 
} 11 14 9 
66 101 167 100 


day. Approximately 60 percent of 
the fires oceurred in July and Au- 
gust and 40 percent of the total 
fires started hetween the hours of 
2? and 4 p.m 

One hundred nineteen of the fires 
reported in Table 1 were put out 
by saw operators (or other nearby 
workers) within a few minutes 
after start. Forty-nine percent of 
these fires were extinguished with 
shovel and dirt, 32 percent by 
chemical extinguisher, 18 percent 
with water and one percent by 
Larger 
fires requiring action by a fire crew 
are not included in the above anal- 
ysis of control method because the 


smothering with clothing. 


suppression action involved equip- 
ment and manpower which was not 
directly associated with the power 
saw crew. 


Careless Operating Practices 
Cause Fires 


(in the basis of field observation 
and records of reported fires, it is 
apparent that carelessness and ig- 
norance on the part of the saw 
operator have caused many power 
saw operation fires. The following 
careless practices are common vio- 
lations of safe operation: 

1. Gasoline is often spilled in 
the process of refueling. The spilled 
fuel runs over the hot parts of the 
motor and saturates the ground be- 
neath the saw. Fumes concentrate 
temporarily in dead air spaces 
around the motor. 

2. The operator often starts the 
motor at the spot of refueling. 
Spilled fuel on the saw or ground 
is ignited and the fire may spread 
rapidly into the dry duff and slash. 

3. The operator fails to main- 
tain his machine in top operating 
condition. vas lines and 
spark plug wires are a source of 


Loose 
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danger. Accumulation of oil and 
fine dust between cylinder cooling 
fins and other surfaces reduces air 
circulation which results in’ an 
overheated engine. Failure to clean 
carbon from muffler and cylinder 
ports ultimately results in power 
loss and consequent ‘‘crowding’’ of 
the saw to maintain cutting rate. 
Flakes of hot earbon are discharged 
from a dirty engine into inflam- 
mable fuels. Some operators run 
their saws with a lean carburetor 
whieh causes the motor to overheat 
rapidly. Improper fuel mixtures 
or wrong adjustments often cause 
the engine to miss or backfire. Im- 
proper chain tension or a dull 
chain sometimes may overheat the 
cutter bar sufficiently to ignite 
pitch or rotten sawdust in the eut. 
4. Some operators fail to keep 
inflammable forest debris away 
from the hot muffler and exhaust 
stream. Failure to remove moss, 
loose bark or dry slash from the 
immediate vicinity of the eut in- 
vites trouble. Sawdust and chips 
accumulate behind hot mufflers on 
some makes of saws and smoulder- 
ing material drops to the ground 
where it is covered by sawdust. In- 
experienced operators often set 
their hot machines down in dry 
litter after completing a cut. 


Recommended Safe Operating 
Precautions 


Careful operators suggest the 
following precautions as means of 
reducing numbers of fires from 
power saw operations. In many in- 
stances the recommended practice 
will also increase the performance 
of the machine with consequent in- 
crease in production 

1. Use proper mixture and 
grade of gas and oil as recommend- 
ed by manufacturer. Special kinds 
of oil which minimize ecarboniza- 
tion have been developed for some 
makes of saws. 

2. Permit hot saw to cool two 
or three minutes before refueling. 

3. Refuel saw on a spot cleared 
to bare ground. 

4. Use funnel, or a gas can with 
flexible metal hose or small screw- 
on hand pump when refueling saw. 
Inexpensive hand pumps with flex- 
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ible neoprene hose are available for 
this purpose. One such pump, not 
yet on the market, is designed to 
prevent filling the gas tank beyond 
a certain level, thus eliminating 
overflow when refueling. 

5. If gas is aecidentally spilled 
on saw, wipe it off with a cloth or 
allow spilled fuel to evaporate be- 
fore starting motor. 

6. Move saw at least ten feet 
from spot of refueling before start- 
ing motor. 

7. Keep outside surfaces of saw 
clean of oil and fine sawdust. <A 
small, fine wire brush helps to clean 
cylinder head cooling fins and oth- 
er inaccessible surfaces. 

8. Clean the carbon from muf- 
fler and cylinder ports at least once 
each week. Check live carbon spark 
running saw under 
night or in a dark, 
Live carbon 


discharge by 
full load at 
well ventilated room. 
spark discharge may be checked 
daylight 
of white 


on the operation during 
hours by holding a piece 
blotting paper in the exhaust stream 
near the muffler port. Any live car- 
bon discharge will burn small spots 
on the surface of the blotting pa- 
per. 

9. Keep muffler on the saw and 
check frequently for cracks. Vibra- 


tion tends to loosen muffler bolts 
which causes muffler to crack or 
break off. 

10. Check insulation on spark 
plug wire and keep connections 
tight. 

11. Cheek fuel lines and con- 


nections frequently for gas leaks. 
Vibration tends to loosen fuel line 
tank 
clamp a 


connections and 
Some 


sponge over the gas cap while the 


gas caps. 


operators nylon 
saw is Operated in a vertical posi- 
tion. The sponge absorbs any fuel 
which leaks around the cap, thus 
keeping it off the muffler. 
12. Avoid running the 
retor on a lean mix. A lean ad- 
justment causes the motor to over- 


carbu 


heat rapidly. 
13. Do not attempt to operate 


a saw that is backfiring, missing, 


or otherwise not running properly. 

14. Clear. inflammable material 
away from saw cut insofar as prac- 
ticable. 


15. Set hot saw on log, stump, 
or bare ground rather than in dry 
litter or slash. 

16. Check 
smouldering embers before moving 
to next cut. 


sawdust pile for 


17. Use chisel bit or planer type 
chain where possible. 

18. Keep a filled fire extinguish- 
er and a shovel with the power saw. 
The extinguisher should be carried 
on the belt or in the hip pocket 
It should not be strapped on the 
saw. 

Considerable controversy exists 
among power saw operators regard- 
ing the shovel. Admittedly it is 
added weight and is inconvenient 
to carry in the brush. However, 
the shovel is a universal fire-fight- 
ing tool. The small chemical fire 
extinguishers are effective on small 
gasoline and oil fires on the ma- 
chine but are inadequate for even 
a small fire in forest debris. Ap- 
proximately 50 percent of the re- 
corded fires were extinguished with 
dirt. Almost 50 percent of the fires 
started in or duff; the 
types of fuel in which a shovel is 
most effective for immediate con- 
trol. Although the shovel is an 
added burden, the choice lies be- 
tween carrying this implement or 


sawdust 


taking prohibitive risks in losing 
not only the saw, but valuable logs 
and timber in a fire which 
might be controlled in a few min 
utes with dirt if a shovel is at hand. 
Many cutting crews carry shovels 
dirt windfalls 
prior to bucking. In these instances 


gvreen 


to dig away from 
the shovel is accepted as a neces 
sary part of the bucking job. There 
is no reason why it cannot be so 
regarded with respect to fire safety 

In addition to the foregoing safe 
ty practices by the power saw oper 
ator there are other precautions 


which may be desirable when the 
fire hazard is above normal. 
1. Some operators shut the 


bucking saws down an hour prior 
to quitting time and limb or mark 
felled timber during the remainder 
of the day. Any smouldering fires 
which out of the 
piles during this time can thus be 
immediately while the 
In any case 


break sawdust 


handled 
crews are in the area. 


SO 


a watchman should check the area 
closely after the crews have left 
the woods. 

2. Under extreme conditions a 
man with a backpack ean or large 
chemical fire extinguisher may be 
assigned to each set of fallers and 
buckers to insure prompt adequate 
action in the event of fire. Snag 
patches, defective timber or re-log 
ving shows are particularly hazard- 
Defective hemlock, white 


THOSS eovered 


ous areas. 
fir, cedar 
trees of any species are exception 
ally hazardous timber types from 
the standpoint of power saw opera 
the dry summer 


Snags, or 


during 
months. 


tion 


The Power Saw Causes Fires 


Although carelessness of the op 
erator is a cause of fires on power 
saw operations certain features of 
the machines are a definite fire haz- 
ard. All present makes and models 
are capable of starting fires. None 
of the machines are fireproof 
though some makes are less hazard 
ous than others. 

The most dangerous fire hazards 
on the machines are hot mufflers. 
hot exhaust streams and, to a lesser 
hot carbon particles dis 
charged in the exhaust 
Overheated cutter bars have started 


degree, 


stream 


occasional fires but this is largely 
due to negligence by the operator 
rather than to a defect of the saw. 

Following extensive field obser 
vations on numerous logging opera 
tions a series of tests were con 
ducted with each make and model 
of power saw to determine the ex 
tent to which the 
stituted a fire hazard.* A series of 


cuts were made with each saw un 


machines Con 


der conditions similar to actual 


woods operation. Surface tempera 
tures of mufflers and temperature 
of exhaust stream were taken while 
the saw was operating under full 
load. Temperatures were obtained 
by brazing thermocouple wires on 
the muffler the 
wires to a portable potentiometer 


and connecting 


‘Only late models of the makes of saws 
used in western United States and British 
Columbia were tested in this study. 
make, 
at Eureka, California, was not 
at the time the tests were made, 


One 
manufactured 
available 


WW oods man, 


western 


= 
} 
at 
4 


Sy 


Exhaust temperatures were ob 
tained by holding a probe in the 
exhaust stream. Temperature sticks 
were later used to obtain muffler 
surface temperatures after check 
ing values with potentiometer re- 
sults. The sticks were much easier 
to use and were sufficiently accu 
rate for the purpose. 

Muffler and exhaust temperature 
values for each make of saw tested 
are indicated in the left hand col 
umn of Table 3 

These values indicate tempera- 
tures of the hottest point on the 
muffler that may be expected with 
normal engine performance under 
full load. Surface temperatures 
vary with individual saws of the 
same model and vary at different 
spots on the same muffler. In most 
instances temperatures obtained in 
the tests were checked with saws 
The highest 
temperatures are generally on the 
muffler throat where it bolts onto 
the machine and at the point where 
the exhaust blast first hits the baffle 
plate or the inner wall of the muf- 
fler. A lean carburetor adjustment 
increases muffler and exhaust tem- 


on logging operations 


peratures several hundred degrees 
I’. in less than one minute. A wrong 
iynition point setting results in a 
similar increase of temperature 
Results indicate that with a very 
few exceptions, muffler and exhaust 
temperatures are above charring 
and ignition temperatures of forest 
fuels muffler and ex 
haust temperatures by themselves 
donot determine the extent of haz 
ard. Location of muffler in refer- 
ence to cutter bar, direction of ex 


However, 


haust discharge, and proximity of 
hot exhaust to inflammable fuels 
are factors which need to be consid 
ered. These and other features of 
each saw were recorded during the 
testing operation. Observations are 
summarized in Table 3. 

During the field tests, dry moss, 
duff and dry needles were packed 
against mufflers and held in the 
exhaust streams at the muffler ports 
in attempts to start fires while the 
saws were operating. A few starts 
oceurred in dry moss at muffler 
temperatures of 700° F. or above. 
Moss and duff charred at muffler 


temperatures between 500° F. and 
600 F°. A number of starts were 
obtained in dry moss and duff by 
setting the hot saws in these mate- 
rials immediately after completing 
acut. There is a temporary rise in 
muffler temperature immediately 
after the motor is shut off because 
the cooling effect of the air stream 
across the muffler is lost. Mufflers 
cool down rapidly following this 
temporary temperature increase. 

Only two starts were obtained in 
dry moss held in the exhaust 
stream. The exhaust blast scatters 
any loose debris held near the muf- 
fler ports. A hot exhaust can start 
fires in matted duff on the ground 
or in moss which is growing tight 
Bark was 
scorched in some instanees where 
muffler ports were three inches or 
closer to the log. 


to the tree or log. 


No starts were obtained from hot 
carbon sparks, although intermit- 
tent spark discharge was observed 
in some makes when the saws were 
operated at night. 

Most starts occurred when the 
relative humidity was below 40 per- 
cent and fuel moisture stick values 
were below 10 percent. Three starts 
in dry moss were obtained from 
one saw during a half hour period 
when the r-lative humidty was 21 
percent and the fuel moisture stick 
reading was 5 percent. 

Further investigation is needed 
to determine fuel moisture and 
relative humidity combinations 
which might be critical with re- 
spect to power saw operation. 

On the basis of the foregoing 
tests, information from competent 
operators, and facts from case his- 
tories of power saw fires over the 
past three-vear period, a_fire-safe 
saw should contain the following 
features 

1 The muffler should be located 
at the highest practical position to- 
wards the rear end of the saw. 

2. The exhaust should discharge 
to the side and upward or parallel 
with the ground. 

3. The exhaust stream should 
be broken up by baffle plates or by 
bouncing the exhaust off the inner 
walls of the muffler. 


4. Mufflers should be double 
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walled with an air space between 
walls, or should consist of a per- 
forated pipe enclosed by a protec- 
tive metal shell. 

5. An air stream should be 
forced across the muffler to aid in 
cooling the surface. 

6. Muffler ports should be 
screened or contain a series of small 
outlets to break up carbon par- 
ticles. 

7. Surface temperature of muf- 
flers should not be greater than 
500° F. under full load. 

None of the present models of 
power saws meets all of these fea 
tures. Certain engineering prob- 
lems may prohibit the incorpora- 
tion of all these considerations on 
some saws. However, improvements 
can be made on all mufflers to re- 
duce fire hazards. In the final anal- 
ysis it is the combined effect of the 
hot machine parts that is impor- 
tant. For example, a hot muffler 
(700° F.) located near the rear and 
top of the saw frame may be rela- 
tively safer than a cooler muffler 
(550° F.) located near the cutter 
bar of the saw and discharging the 
exhaust into the log. 

Saws were operated at night 
with muffler, and with muffler re- 
moved, to observe exhaust flame 
and earbon discharge.  Intermit- 
tent tongues of flame extend from 
two to four inches beyond the eylin 
der ports when the muffler re- 
moved but in only one instance was 
flame observed when the muffler 
was in place. More live carbon is 
discharged with muffler removed 
than when muffler is on the saw. 

Some operators state that more 
power is obtained in some saws by 
removing the muffler. No difference 
in this respect was observed during 
the tests. Some makes of saws de- 
pend on back pressure afforded by 
the muffler to operate at top effi- 
cieney and will not idle properly 
if the muffler is removed. Dirt 
often gets into the cylinder when 
the saw is operated without a muf- 
fler. Any advantages from operat- 
ing saws without mufflers appear to 
be outweighed by the disadvantages 
and the increased hazard from fire. 

Carbon sparks are reported as 
the cause of 16 percent of the re- 
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carbon 


ported fires listed in Table 1 
Is questionable because 
sparks are sometimes blamed for 
fires which actually started from a 
hot exhaust stream. Sixteen of the 
27 fires reported from this cause 
involved mufflers without adequate 


interior baffling. Three models of 


all saws tested discharged carbon 
sparks which remained alive after 
hitting the ground In each in 


stance the saw had a muffler with 
out baffle plates or sereen 


A dirty 


tion point setting, an undue quan 


engine, incorrect igni 
titv of oil mixed with the gasoline, 


or high engine temperature may 
live 
muffler which 


straight, 


cause exeessive discharge of 


earbon particles. <A 
discharges a uninter 


rupted exhaust stream permits 


discharge than 


haffle 


Carbon discharge is other 


more live earbon 


one containing plates or 
screen 
wise negligible from a clean engine 
which is properly maintained and 
operated aceording to manufactur 
er’s specifications, 

The feasibility of spark arresters 
Weight and space 
are limiting factors in a practical 


was considered 


spark arrester for power saws. The 
the 
saw frame and is easily broken or 
knoeked off. The outside surfaee of 
the arrester overheats thereby cre 


arrester projects out bevond 


ating a hazard comparable to that 
of a hot muffler. little 
practical difference between an ade 


There is 


quately baffled muffler and a spark 
arrester insofar as reducing spark 
If muffler 


and evlinder ports are cleaned pe- 


discharge is coneerned 


riodieally and correet oil and gas 
mixture used,4 carbon sparks should 
not be a serious hazard, therefore 
spark arresters should not be nee- 
essary. 

*T wo manufacturers have 
developed a special grade of oil for their 
saws which produces carbon in 
soot rather than flake form, 


saw 


respective 


Fuel leaks are a fire hazard on 
most makes of power saws. Vibra- 
fuel 


and gas tank caps. Machines oper- 


tion loosens Connections 
ated in an inverted or vertical posi- 
tion permit fuel to leak out of the 
Over half 


the machines of all makes observed 


gas tank onto the saw 


in use on logging operations were 
fuel 
point. Frequent check by the oper- 
part of this 
trouble but much of the diffieulty 
appears to be the fault of the ma 


leaking or chain oil at some 


ator ean eliminate 


chine 

Somewhat heavier fuel lines with 
well packed connections should re 
duce fuel leaks. Gas tanks should 
be vented with an air valve which 
can be opened and closed while the 
saw is operating in an inverted or 
Some 
ready contain this feature in the 


vertical position. makes al 
fuel tank eap 

A few 
from shorts in the ignition system 
This difficulty could be eliminated 


fires have been eaused 


by covering the spark plug wire 
with a rubber hood where it eon- 
nects on the spark plug. This has 
been done on some saws but several 
makes have no protective covering 
over the spark pTug “connection. 
Much of the hazard of this nature 
has been reduced by locating the 
spark plug as far as possible from 
the fuel tank opening. 


General Recommendations for Fire 
Prevention in Power Saw 
Operation 


A vigorous fire prevention pro 
vram is needed to acquaint power 
saw operators with safe practices. 
The problem is most acute on small 
operations. Most large timber com 
panies maintain close supervision 
of eutting crews and usually keep 
saws in top operating condition 
manufacturers should 


Power saw 


assume the responsibility of mod 
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ifving existing hazards on their 
respective Saws. 

The following action is suggested 
to reduce power saw operation fires. 

1. The logging industry could 
establish committees in various 
states or regions with the following 
functions : 

(a) Develop a prevention pro- 
gram to reach the saw operator on 
the job and at the dealer’s shops 
where saws are sold and serviced 
Keep Gr 
of tremens 

(b) manufac- 
turers to acquaint dealers and dis 
tributors with safe operation prac 
tices. Most fire precautions relative 
to power saw operations also result 
in better performance in 
creased production by the machine. 
This fact could be incorporated in 
the sales approach by the dealer. 

(c) Act as an approving body 


\ssociations could be 
aid in this approach. 


Urge power saw 


to appraise fire hazards of new 
makes and models of power saws 
and advise manufacturers, fire con 
trol agencies and the logging in 
dustry of 
hazard. 


features whieh are a 
training of in 
experienced power saw operators. 
2. personnel — in 
power manufacturing 
plants should become more familiar 
with operating conditions in the 


(7d) Eneourage 


Engineering 


some saw 


woods. Forest protection ageneles 
eould aid manufacturers by outlin 
ing fire hazard problems at meet- 
ings of dealers and distributors. 


3. Dealers and 


distributors of 
power saws can aid by demonstrat- 
ing correct saw operation practices 
at fire schools and operator meet 
ings. Good operation practices are 
usually good fire safety precan- 
tions. 

$f. Purchasing agents of public 
agencies private companies 
should specify fire safety features 


when purchasing new saws. 
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The Effect of Log Diameter and Milling 


Equipment on Sawmill Residues 


This article presents the results of a survey made in East Teras to de- 
termine the amount, kind, character and location of residues accumu- 
lated at sawmills. The investigation was designed to estimate the rela- 
tive amounts of sawmill residues ascribable to differences among mills 
with respect to kinds and combinations of equipment, and to estimate 
the differential effect of log size in the residues within each kind of 
mill. The study demonstrates that accurate estimates can be obtained 
through the proper application of statistical methods. 


THE ADVANCES in forest products 
research over the last deeade have 
made possible the profitable utiliza- 
tion of sawmill residues heretofore 
unused. For example, research in 
the field of hydraulic debarking on 
the West Coast has permitted large 
quantities of the solid sawmill resi- 
due to be converted into pulp and 
paper products. Improved multi- 
knived chippers make possible the 
production of uniform chips from 
irregularly shaped pieces of slabs, 
edgings, and trim. In the South, 
the initial steps have been taken to- 
ward integrated utilization. A saw- 
mill in Virginia and another in 
Arkansas are debarking their logs 
and chipping the bark-free solid 


residues for chemical conversion. 
Several other companies in the 


South are contemplating the in- 
stallation of log debarkers. 

It appears that the greatest po- 
tential use for most mill residues 
lies in the field of chemical con- 
rather than mechanical 
conversion. Renewed and vigorous 
research in cellulose and lignin 
utilization should amplify such po- 
tentialities in the future. For these 
reasons, results in this study are 
expressed on a weight basis. It is 
believed that weight would be an 
accurate means of measurement for 
the purchase of residues for the 
manufacture of pulp, wood molas- 
ses, wood flour, and other prod- 
uets. Through proper inspection, 
the average moisture content of a 
given shipment of residue could be 
estimated. Conversion 


version 


accurately 


to an oven-dry weight basis would 
involve less error than conversion 
to cubic volume. Serious considera- 
tion, therefore, should be given the 


use of oven-dry weight by both the 
forestry profession and the wood- 
using industry in order to stand 
ardize an accurate unit of measure 
for mill residues. Joint eollabora- 
might avoid a similar situa- 
tion that has arisen from the use 
of the Dovle log rule and other in- 
aceurate log rules. 


tion 


Review of Literature 

Research of the literature (7, 2, 
3, 4) has disclosed no previous in- 
vestigations of sawmill residues de- 
signed to identify pertinent sources 
of variation, and to estimate quan- 
titatively their individual effects 
with ealeulable precision. 

Furthermore, with the exception 
of a recent publication by Carpen- 
ter (2), all previous investigations 
were estimates of residues based on 
cubie Although data in 
Carpenter’s publication were eol- 
lected on a weight basis, the final 


volume. 


results were expressed cords. 
The fact that the study herein was 
conducted throughout on a weight 
basis makes it difficult to compare 
with other 


ducted or expressed on a volume 


results studies con- 


basis. There is little doubt. how- 
ever, that estimates based on 
weight throughout tend to mini- 


mize experimental error. 

Of the four different studies on 
mill residues thay. have been 
ducted during the last 20 
three studies have been concerned 


eon- 
vears, 
with total residue; one study was 
concerned with the chippable com- 
ponent only. Mill residue percent- 
the unpeeled 
Douglas fir and 
ponderosa pine, 50, in Oregon, (4 

$3, and Douglas 
in Washington and Oregon 


based on log 


aves 


varied as follows: 


western hemloek, 


Woodrow W. King 


Forest Products Department, Texas For 
est Service, Lufkin 


); spruee and jack pine, 42 to 
With 


Canadian 


eastern Canada (7) 
the exception of the 
study (7 the effeet of 
tors as low diameter and mill type 


O1, in 


such fae- 


on the amount of mill residue is 
not clearly set forth. The Canadian 
study was concerned with only one 
of mill 


with edger and trim saws. 


headsaw 
The re 


sults based on total waste by log 


circular 


diameter classes were as follows: 


class, 51.3 percent; 12-inch 


class, 47.3) percent; and 15-inch 
class, 42.0 percent 
The study, (2), concerned only 


with the chippable component of 
the from southern 
vellow pine, conducted in’ Arkan- 
sas and Louisiana did not set forth 
the amount of such residue on the 
hasis of the percentage of the total 
The results were pre 


solid residue 


log volume. 
sented in units of cords of chip 
pable material per M board feet 
green lumber tally and per M feet 
Dovle log rule. Using a minimum 
leneth of 12 inches for chippable 
material, it was estimated from a 
sample of over 3,000 logs that, on 
the average, there are from 0.43 to 
0.61 cords of chippable material 
per M_ board feet lumber 
tally. This chippable material ae 
counted for 94 percent of the total 
solid mill residue 


green 


Design of Experiment 


When the decision was made to 
this mill 
limiting 


conduct residue 
the factors 
money, and personnel) had to be 
The idea was to take 
a representative sample of the saw 
mill that 
would esti 
mate of the mean residue accumu 
lation and its sampling error, and 
to test the dual theory that residues 
vary quantitatively at mills with 
different 
equipment and from logs of 


survey, 
usual (time, 
considered. 
industry in a manner 


provide an unbiased 


combinations of sawing 
vars 
ing diameters. 

In order to obtain information 
desired on mill types as well as on 
interaction of mill type and low di 
the design 


ameter, experimental 


‘ 
we 
| 
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known as the ‘‘split plot type’’ was 
adopted As applied to the present 
investivation, this design provides 
for two classes of experimental 
error. Upon one class is based 
tests of differences among mill 
types, upon the other is based tests 
of low diameter effects within mills 


Mill Types, Log Diameters, 
and Species Studied 
The six mill types studied are as 
follows 
A Cirenlar head-saw; with or 
without trim saws 
Circular head-saw: edger, 
trim Saws 
(.-Cireular head-saw; vertical 
band resaw, edger, trim saws 
Band head-saw: edger, trim 
K.--Band head-saw; horizontal 
band resaw, edger, trim saws 
-Band head-saw: cant-vang 
saw, edger, trim saws 
The four low diameter classes 
di.b.. small used are as fol 
lows 
7.6 to 10.5 inehes 
10.6 to 13.5 inehes 
13.6 to 16.5 inehes 
16.6 to 19.5 inches 
The two species groups studied 
were shortleaf and loblolly 


pine, (2) oak and gum 


Sampling Procedure for Residue 
Estimates 

With the population thus de 
fined, the scope of the experiment 
was established on the following 
basis: two mills from each of the 
six mill types were sampled with 
each mill sawing two logs in each 
of four diameter classes 

The above combinations com 
prised a total of 96 sample logs of 
southern vellow pine and 96 sample 
logs of hardwood (48 oak and 48 
eum a total of 192 logs 


Nelecting Sample Mills Each 
mill in types A and Bo combined, 
type C, type D, type E and type 
I’, was assigned a consecutive num- 
ber. Tippett’s tract of random 
sampling numbers was used in the 
drawing of numbers, which in turn 
represented specific mills in’ each 
of types C, D, E, and F. The mills 
chosen by a separate drawing from 
the combined population of types 


A and B mills were examined in 


the field to determine the type. Ad- 
ditional numbers were drawn until 
the conditions preseribed were sat 
isfied 


Selecting Sample Logs In the 
selection of logs at each sample 
mill, an attempt was made to elimi- 
nate personal bias. The logs were 
measured inside the bark at the 
small end until two logs were found 
to fall into each of the four recog 
nized diameter classes. hard- 
woods, only oak and gum logs were 
measured inside the bark at the 
small end until one log of each 
species was found to satisfy each 
of the four reeognized diameter 
classes. Failing satisfy this 
species requirement in logs already 
at the mill, or logs which were 
brought im during the time = of 
study at the mill, two logs-—either 
oor oak were randomly se 
lected for those diameter classes, 
Table 1 summarizes the random log 
sample for both pine and hardwood 
logs by diameters and log lengths, 
and illustrates the nature of ran 
domization 


Sampling Procedure for Estimating 
Frequency Distribution of Log 
Volume 

Preliminary tests furnished evi 
dence which strongly supported the 
hypothesis that residue components 
would differ significantly by types 
of mills and by diameter classes 
If such conditions were true, tt 
would be expedient to weight the 
residue components for given 
mill tvype-diameter class by the pro 
portion of log volume sawn by a 
given mill for each eategory which 
was found to vield a significantly 
different cuantity of residue. These 
estimates were determined either 
by taking a representative sample 
of each of the sample mill’s log 
deck tally records or by tallying 
logs at the mill during mill opera- 
tions. Procedures for each of these 
two sampling methods were identi- 
eal for pine and hardwood logs and 
are deseribed separately. 


Sampling Mill Log Seale Sheets. 
This office analysis involved a 
sample of 5,481,000) feet of pine 
and 4,139,000 feet of hardwoods, 
Dovle-Seribner log seale. Whenever 


possible, full vear’s accumula 
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tion of dailv log scale sheets was 
obtained which adequately covered 
all seasonal logging variations such 
as the logging of larger trees from 
bottoms during dry months and 
smaller trees from upland areas 
during wet months. Sheets were 
separated by months and each 
working day of the month num 
hered consecutively from one to m. 
Using a tract of Tippett’s random 
sampling numbers, two days from 
each month were randomly chosen 
to make up the sample. In some 
eases, sample mills could) furnish 
only six, eight, or nine month’s 
scale sheets. Upon comparison 
with results obtained from a 12- 
month sample, these smaller sam- 
ples proved to be statistically ade 
quate because of the large volumes 
waking up the samples. 


Sampling Mills While Operating 

lor the three mills which couldn't 
furnish low scale sheets, identical 
information was obtained by tally 
ing log volumes by diameters while 
the mills were operating. This was 
done on two randomly seleeted days 
per month over nine-month 
period, 


Field Procedure 


Kach of the original 24 random- 
lv chosen mills was contacted to 
determine (1) whether the man- 
agement was willing to cooperate, 
(2) whether it was physically pos 
sible, with the mill layout pattern, 
to conduct the study, and (3 
whether, in the case of small port- 
able mills, the type of timber eut 
would meet the upper limits of the 
log diameter requirements. 
drawings had to be made for each 
of the above three reasons. One 
operator with a type A mill at a 
permanent location flatly refused 
to cooperate. Another type A mill 
(portable) originally selected was 
contacted on three different sets, 
but, in each case, the size of logs 
eut could not meet the upper di- 
ameter requirements. The other 
case encountered was at a large 
double band mill of type F where, 
because of the compact arrange- 
ment of equipment and location of 
the green chain, it was deemed in- 
advisable to attempt to conduct the 
study. 
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TABLE 1 SUMMARY OF Log 


SAMPLE BY DIAMETER AND LENGTH 


Pine 
D.i.b. at Length in feet 
small end 10 12 14 15 16 20 Total 
8 4 4 
10 5 3 1 2 
1] ] 4 6 
12 9 13 
] } 
14 ] ] 7 12 
16 ] 2 
17 ] 6 10 
18 1 4 5 
19 2 1 
Hardwood 
D.i.b. at Length in feet 
small end 14 15 16 17 Is Total 
3 
2 l 10 
7 1' 
1] | | 3 7 
13 ] 6 
15 
16 
17 ] 1 ] 
1S 2 1 


Procedure Before Milling 

All data were recorded on forms 
prepared in advance for specific 
groups of information. Each log 
was accorded the same treatment 
and processed in the same manner 
once it was found to fit into one 
of the four diameter classes. Leneth 
was recorded to the nearest one- 
tenth foot, and diameters at both 
ends ef the log, inside and outside 
bark, were recorded. Double bark 
thickness at each end and at the 
midpoint of the log, average double 
bark thickness, diameter of heart- 
wood, if any, at both ends of the 
lov, and low scale by Dovle-Serib- 
ner and by International 14-inch 
rules were also recorded, Proeess- 
ing the logs included the follow- 


ing steps: 


1. A dise of approximately 114” 
to 2” thiek was cut from each end 
of the log. If ends were severely 
checked, end pieces were removed 
and then dises cut. (In only a few 
cases did this reduce the Jone 
lengths to minimal lumber 


lengths. The sample discs were 


taken to the laboratory for use in 


determining specifie gravity (see 
“Laboratory Procedure’’), 

2. The log was weighed and its 
weight recorded to the nearest one- 
half pound. After weighing, the 
log was peeled. During the peeling 
process, six bark samples were 
taken, two from each end and two 
from the middle, and from opposite 
faces. Each sample containing ap 
proximately 15 square inches, in- 
cluding full bark thickness, was 
immediately placed in a paper bag, 
weighed, and given the number of 
the log from which the sample was 
taken. Bark weight was deter- 
mined by difference between the 
weight of the peeled and unpeeled 


log. 


Procedure During Milling 


After the peeled log had been 
weighed and its weight recorded, 
the log was taken to the mill. The 
sawing pattern was left entirely 
to the sawyers to handle in’ the 


However, the portions removed in’ all 
end trimmings, including the sample 
dises, were prorate? among the various 
components after milling for each sample 
log 


normal manner. instruetions 
whatsoever were given the sawyers. 
Since each board was well marked 
either after it came from the vari- 
ous headsaws or before it was 
passed through the edger, and only 
one log was processed at a time, no 
difficulty was encountered re- 
covering every piece of the sawn 
log. Sawdust was not recovered 
Slabs, edgings, and lumber were 
assembled in the mill and conveyed 
by hand or sometimes by dollies to 
the seale. Nothing was allowed to 
pass through the trimmer or slash 
er. Trimming was done by hand 
at the scale. 


Procedure After Milling 

1. Each component collected was 
weighed and the weight recorded 
to the nearest half-pound. The 
weight of the sawdust was deter 
mined by subtracting the total 
weight of the components from the 
weight of the peeled log. Figure 
1 shows the components of the log 
after milling. To be consistent in 
classifving components, the fol- 
lowing rules were adhered to 
throughout) the studw: (a) all 
pieces of residue cut by the head- 
saw, horizontal band = resaw, or 
cant-cangsaw were classified as 
‘*Slabs’’; (b) all pieces of residue 
cut by the edger were classified as 
all pieces of resi 
due normally left after cutting by 
the trim saws were ciassified as 
‘ftrim.”’ 

Immediately after weighing, 
all components, slivers, and plreces 
less than 1x 1 x 24 inches were dis 
carded and the remainder weighed 
‘chip- 


This weight represented the 
pable’’ component of residue from 
each log. 

3. At those mills which manu 
factured slabs, edgings, trim 
into small dimension all pieces 
suitable for such manufacture were 
sorted and cut to leneths under 
the supervision of the mill fore 
wan. These pieces were weighed 
and taken to the mill for process- 
ing. Ilere again all pieces (prod 
ucts and edgings) were recovered 
and weighed separately. Sawdust 
was again obtained by subtracting 
the total weight of the components 
from the weight of the wood be 
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Pia, Components of Debarked Log’ After Milling. 


Component Weight Pereent of peeled log 
(lbs. based on oven dry weight 
Lumber 692.0 
Sribs O15 5.2 
Kdgings 113.07 9.6" 
Trim 120.0 11.0° 
Sawdust® IS5.0 15.7 
Total 1180.5 100.0 
jark 202.0 18.2 pereent of unpeeled log 
"A red oak log 15.95 feet in length, 12.0 inches diameter inside bark small end. 
The volume of log and bark was 23.66 cubie feet, the green weight 1,383.0 pounds, 
After peeling the log contained 19.51 eubie feet, the bark 4.15 ecubie feet. Green 
weight of the peeled log was 1,180.5 pounds, of the removed bark 20 


pounds 


*Chippable material from these solid components amounted to 281.5 Ibs. or 23.8 
pereent of the peeled log 

*From the caleulated weight. A sample of an equivalent weight was collected from 
the mill and placed beside the other components for comparative purposes. 


fore remanufacture. All data were 
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small end of each log was given the 
corresponding log number and 
marked. At least four suitable sam- 
ples of sapwood and four samples 
of heartwood were then cut from 
each disc. These samples, in prop 
erly identified bundles, were soaked 
to restore the green volume. The 
specifie gravity of each sample was 
determined by the immersion meth- 
od similar to American Society for 
Testing Materials number D123-47 
except that the specimens were not 
uniform in size or shape.* The mean 
specific gravity for sapwood and/or 
heartwood was computed from the 
samples taken from each log. Only 
in a few instances did the standard 
error of the mean specific gravity 
of either heartwood or sapwood of 
a given log exceed 10 percent of 
the mean at the 95 percent prob- 
ability level. Moisture contents for 
both sapwood and heartwood were 
computed from the following ex- 
pressions : 


recorded on forms devised for the Green Weight (Sapwood) 


purpose “* Green Vol. (Sapwood) * 62.4 sp.gr. Sapwood 


1. From every fifth log, samples W.C. % (Heartwood ) 


from all components were cut and Green Weight (Heartwood ) 


weighed immediately at the mill. 
These (15 to 18 pieces) samples 
were used for direct moisture con- 
tent determinations as a_ cheek 
against the specific gravity method 
of determining moisture content. 


5. From those logs which con 
tained at least a 4-inech core of 
heartwood measured at the small 
end, it was necessary to obtain the 
weight per cubie foot of both heart- 
wood and sapwood to compute the 
moisture content of each. The green 
weight per cubic foot of heartwood 
was obtained in the following man- 
ner: When possible, a board which 
contained 100) percent heartwood 
was selected and weighed. Exact 
dimensions of the board were re 
corded to the twentieth part of an 
inch. When the heartwood was 
relatively small and a board con- 
taining 100 percent heartwood was 
not available, samples of 100 per- 
cent heartwood were cut, measured, 
and weighed. From either of the 
above methods the green weight of 
the heartwood determined. 
After subtracting the green weight 
of the heartwood, it was possible to 


Green Vol. (Heartwood) ” 62.4 * sp.gr. Heartwood 


determine the green weight per 
cubic foot of the sapwood. 

6. Finally, the exact dimensions 
of each board cut from the log were 
recorded. 


Laboratory Procedure 


The work in the laboratory con- 
sisted of: (1) oven-drying £202 
bark samples and computing the 
moisture content of the bark for 
each log; (2) oven-drying approxi- 
mately 3,200 wood samples and 
computing the moisture content of 
each unpeeled log; (3) converting 
green weights to oven-dry weights ; 
and (4) converting oven-dry 
Weights to percentages. These pro- 
cedures are explained separately 
below. 


Determining Moisture Content 
The moisture content of bark was 
computed for each of the six sam- 
ples taken from a log. The mean 
moisture content of these six sam- 
ples was used to convert the green 
weight of bark to an oven-dry basis. 
The dise cut from the large and 


Green volumes were computed by 
Smalian’s formula. In instances of 
severe swelled butt or extreme 
taper, volume was determined by 
sections of the log. 

The moisture content of the log 
was then computed as the weighted 
average of the calculated moisture 
content of the sapwood and heart- 
wood, based on the volume ratio of 
each to the volume of the log. 


Converting Green Weights to 
Oven-Dry Weights 
The oven-dry weight of bark for 
each log was calculated in the usual 
manner by dividing the green 
weight of bark by one plus the 
moisture content of the bark ex- 
pressed as a decimal. All oven-dry 
weights were caleulated to the near- 
est one-half pound. 
The oven-dry weight of each of 
oven-dry weight 
*Specific gravity 
green volume 
Specific gravity was used in moisture con 
tent determination rather than determin 
ing moisture content direct, because it 
appears that the former varies less with 
log length. 
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the log components was calculated 
similarly, using the weighted cal- 
eulated moisture contents for each 
log. Again all weights were cal- 
eulated to the nearest one-half 
pound. 


Converting Oven-Dry Weights 
to Percentages 

The oven-dry weights of bark 
were expressed as a percent of the 
oven-dry weight of the unpeeled 
log (log and bark). Oven-dry 
weights of all other components 
were expressed as a percent of the 
peeled log. These percentages were 
then used in the analysis of vari- 
ance for bark, total residue, saw- 
dust, solid material, chippable ma- 
terial, and remanufactured items. 


Statistical Analysis of Data 


The investigation was designed 
to estimate the relative amounts of 
sawmill residues aseribable to dif- 
ferences among mills with respect 
to kinds and combinations of equip- 
ment, and to estimate the differ- 
ential effect of log size in the resi- 
dues within each kind of mill. It 
is reasonable to assume that other 
factors contribute to the causes for 
any given log or groups of logs at 
anv given will to produce a lum- 
ber-residue ratio within definable 
limits. Variables such as the ability 
of the sawver, condition and main- 
tenance of sawing equipraent, mill 
layout and production rates, kinds 
and thicknesses of lumber pro- 
duced, emplovee conscientiousness, 
fatigue, and a host of others. all 
eontribute to the residue which ae- 
cumulates from day to day. The 
effect of the biological variable of 
log shape is provided for in the 
random selection of logs. The effect 
of variables in log diameter and 
mill equipment could be measured, 
and data could be taken in such a 
manner that, with certain precau- 
tions and interpretations, the ef- 
fects, within caleulable limits of 
error, could be obtained with rea- 
sonable accuracy. 


Reviewing the features of the ex- 
periment, the design provided for 
two mills from each of six mill 
types to manufacture rough, green, 
lumber from two logs in each of 
four selected diameter classes. This 


resulted in twelve mills sawing 96 
pine logs and twelve mills sawing 
96 hardwood logs. 


Test of Hemogeneity of Variances 

When complete sets of data were 
obtained for all mill types, and the 
percentages of total residue con- 
verted to an oven-dry basis, a test 
was made of the variation encoun- 
tered between the two mills within 
each type. In this manner a check 
was maintained on the hypothesis 
that the mills of the same type 
were drawn at random from the 
same normal population. Chi- 
square was used to make the test. 
In all instances but ome, variation 
between mills of the same type was 
not found to exceed the magnitude 
to be expected from random sam- 
pling of a normal homogeneous 
population. This one case was not 
alarming because Chi-square was 
just beyond the critical value. 


Preliminary Analysis of Variance 

Appropriate tests gave assurance 
that the population sampled was 
normal and of a homogeneous na- 
ture. The tests also revealed that 
the variations encountered were 
within the 10 percent limits of ae- 
curaey prescribed at the 95 percent 
probability level. Analysis of va- 
rianece was therefore computed for 
each of the residue components for 
both pine and hardwood. Finally 
the “‘F’* test of null hypothesis 
was made to determine significant 
differences among the variables. 

The results of preliminary analv- 


Regression on 


Percent Bark 100 ¥ 


a 
100 Y with confidence limits at 95 percent 


Diameter 
class 


7.6 to 10.5 
10.6 to 13.5 
13.6 to 16.5 
16.6 to 19.5 
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mill type in addition to log diam- 
eter class. Hardwood bark differs 
only by diameter class. The excep- 
tion in the pine chippable material 
is of significant difference com- 
pared to a highly signifieant differ- 
ence for hardwood chippable ma- 
terial. 

Completed Analysis of Variance 

Analysis of variance was, there- 
fore, completed separately for pine 
and hardwood bark. Pine and hard- 
wood data were combined for solid 
material, sawdust, and chippable 
material. Regressions were com- 
puted where indicated and ineorpo- 
rated in the final analysis of vari- 
ance. The completed analyses of 
variance are summarized for each 
component in Tabie 2. 

Bark, Pine.—Signifieantly differ- 
ent mean squares between mill 
types A, B, C, and mill types D, E, 
F are verified. It is rather interest- 
ing that all other components ex- 
cept sawdust varied inversely as 
the diameter, while the relationship 
of pine bark is best expressed as 
varying directly as T? for mill 
tvpes A, B, and C. Note also that 
regression for types D, E, and F is 
not statistically significant and the 
mean percent over all diameters is 
therefore the correct value for 
practical use. Figure 2 presents the 
regression on 1D? for pine bark in 
mill types A, B, and C with the 
confidence band plotted at the 95 
percent probability level. Com- 
puted type-diameter-class values 
are shown below: 


12.40 — .013D? 


probability level 


113. = 19 
10.5 + 1.5 
95 = 1.4 
8.2 + 2.1 


Values for types D, FE, F are the mean, over all diameters. 


ses of variance indicated almost 
identical significance in the sources 
of variation for both the pine and 
hardwood components tested. There 
were two exceptions, the pine bark 
and the pine chippable material. 
In the case of the pine bark, signif- 
icant difference is indicated for 


a 


Bark, Hardwood.--To sum up 
these results, percent of bark for 
oak and gum logs does not vary 
significantly by mill type, but does 
vary inversely as the log diameter. 
Figure 3 shows the regression curve 
and the confidence band plotted for 
the 95 percent probability level. 
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PERCENT OD WEIGHT PINE BARK 


12 14 

DIAMETER 
Fic. 2 Regression of percentage 
(oven dry) weight pine bark to O.D. 
weight unpeeled log on D* and confidence 
band for 95 pereent probability level 
Mill types A, B, C 


The regression for all types on 1/D 
and the values for diameter classes 
are shown below: 

Regression on 1/D; 


Pereent Bark = 100 Y 


Diameter 
class 
7.6 to 10.5 
10.6 to 13.5 
13.6 to 16.5 
16.6 to 19.5 


PERCENT OO WEIGHT CHIPPABLE MATERIAL 


DIAMETER 


Fig. 5.-Regression of percentage O.D 

(oven dry weight chippable material to 
100 

oO.) weight peeled log on and con 
I) 

fidence band for 95 percent probability 

level. All mill types 


PERCENT 0 D WEIGHT HARDWOOD BARK 


4 = j 
12 14 16 18 20 
DIAMETER 


NOHES) 


Fig. 3.—Regression of pereentage O.D. 
(oven-dry) weight hardwood bark to 
100 
weight unpeeled log on and 
D 
confidence band for 95 pereent probabil 


‘ity level. All mill types. 


6.42 + .69 (100/D) 


100 Y with confidence limits at 95 percent 


probability level 


14.1 


© 
12.2 = 1. 
= 


11.0 
10.3 32.3 


Sawdust._-The interesting fea- 
ture of these results is that type F 
mills fall into the same category as 
type A, B, and C mills as far as 
producing sawdust is coneerned. 
Type D and E mills fall into an- 
other category. No significant  re- 
gression was found, and the mean 
for each group of mills is, there- 
fore, applicable. These percentage 
means and errors are as follows: 


Types A, B, C, F Mean, over 


all diameters 19.0 + 1.5. 


Types D, 
diameters 


Mean, over all 
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PERCENT 0 D WEIGHT SOLIC MATERIAL 


‘2 14 16 
DIAMETER 


Fig. 4.—Regression of percentage O.D. 

(oven-dry) weight of solid material to 
100 

O.D. weight peeled log on and con 
D 

fidence band for 95 percent probability 

level. All mill types. 


Data on the various saw gauges 
and customary swages were ob- 
tained at all sample mills (Table 
3). This information together with 
the data below on lumber thick- 
nesses cut by the above two groups 
of mills accounts largely for the 
differences in the saw kerf percent- 
age means. Unmeasurable variables 
such as (1), too heavy a set (caus- 
ing excessive kerf) and (2). un- 
even set (causing the saw to cut too 
rough), are other factors which 
contribute to the difference of the 
means of these two groups of mills. 
~ Examination of lumber thick- 
nesses cut by these two groups of 
mills revealed that the difference in 
these percentages Was probably not 
all due to the thickness of saw 
kerf. Whereas group A, B.C and 
F mills cut 87 percent of all pieces 
into one-inch boards; group D and 


fPSULTS OF COMPLETED ANALYSES OF VARIANCE 


Residue 


component Species 


Bark Pine 

Bark Pine 

Bark Hardwood 

Solid material Pine and Hardwood 
Chippable materia Pine and Hardwood 
Sawdust Pine and Hardwood 
Sawdust Pine and Hardwood 


Significant relations 


Mill typ Log diameter elass 


A,B,C Regression on D* 

D, BE. F. Mean, over all diameters 
All types ression on 1/D 

All types ession on 1 

All types ression on 1 

A, B,C, F “an, over all diameters 
DE Mean, over all diameters 
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E mills cut only 8&4 percent into 
one-inch Both groups cut 
approximately 12.5 pereent of all 
the two-inch boards. 
The remaining 0.5 percent and 3.5 
percent for groups A, B, C, F and 
D, E, into 
pieces three inches or more thiek. 
Solid Material—In this case, no 
difference between the 
mill type groups is indicated, but 


boards. 


pleces into 


respectively, was cut 


significant 
a highly significant regression on 
1/D fits the data. Figure 4 shows 
the regression with the confidence 


band plotted at the 95 percent 
probability level. The regression 
and caleulated percentages for 


diameter classes are listed below: 


Regression on //D: 


Material 


Pereent Solid 
Diameter 
class 

7.6 to 105 

10.6 to 1345 

13.6 to 16.5 

16.6 to 19.5 

Chippable Material.__Were, as in 
the analysis of solid material, no 
differentiation between mill types 
was found, but a highly significant 
regression on 1/D was again found 
to be the key relationship in the 
Kigure the re- 
gression with the confidence band 
plotted at the 95 percent probabil- 
is listed the re- 
calculated per- 


‘r classes: 


analvsis. shows 


Below 
and the 
centages for dia 


ity level. 


vression 


Regression 


Percent Chippalle Material 

Diameter 

¢lass 

7.6 to 10.5 

19.6 to 13.5 

3.6 to 16.5 

16.6 to 19.5 
Total Residue—While the results 
of the study were considered much 
more useful when the residue eom- 
treated separately, 


ponents were 


the original data for total residue 


TABLE 3.—-SUMMARY OF SAw 

Type of saw Customary 
Circular Headsaw 7 
Band Headsaw 13% or 14 
Vertical Band Resaw 15 
Horizontal Band Resaw 15 
Cant Gangsaw 13 
Edger Saws 7 (.180 
Trim Saws 7/11/7 or 8 


100 


were analyzed for both pine and 
hardwood alone and then a com- 
bined analysis was made because 
similar results obtained in 
each ease. A significant regression 
on 1/D was fitted for the group of 
mills of types A, B, C, and F, and 
likewise one for types D and KE. 
The percentages of total residue for 
each group by diameter class are: 


were 


Regression on 1/D; 
Mill types A, B, C, F 
Mill types D, E 


a 
oo 


— 100 y — 22.7 + 1.88 (100/D) 


903 


Frequency Distribution of Log 
Volume by Mill Types 


It was previously mentioned that 
the frequeney distribution of log 
volume peculiar to each mill type 
had a measured effect on the total 
residues accumulated by each type 
because of the inverse diameter- 
residue relationship. The estimated 


Pereent total residue 


27.5 2 


1.88 (100/D) 


A 
100 Y with eonfidence limits at 95 percent 


Diameter 


class 
7.6 to 10.5 48.5 
10.6 to 13.5 
13.6 to 16.5 10.1 
16.6 to 19.5 38.0 


9.00 1.79 (100/D 


A 
100 Y with confidence limits at the 


95 pereent probability level 


28.9 + 4.2 
23.9 = 2.2 
21.0 + 2.6 
19.0 + 3.4 
Qualitative and Quantitative 
Residue Estimates 
Residue Estimates in Tons by Diameter 
Class and by Mill Types 
Using the percentage estimates 
obtained from either regression or 
means, green and oven-dry weights 
were computed by type and diam- 
eter class for the various compo- 


nents. Einal estimates were com- 
puted by weighting the above 
100 y 9.26 + 1.39 (100/D) 


100 Y with confidence limits at the 
95 pereent probability level 


28.9 + 4.2 
23.9 = 2.2 
+ 2.6 
19.0 = 3.4 


values by the frequeney distribu- 
tion of log volume found for each 
mill type. 


DATA FROM SAMPLE MILLS 
gauge Customary swage 

(.180") 9/32” (.281” ) 
(.089”) 7 gauge 
(.079") 125" 
(.072”) gauge (.165° 
(.095" ) gauge (.203”) 

or & (.165") 9/32” 281” 
(.180”) no swage 


Mill types A, B, C, F 


probability level 
Mill types D, E 


= 38 43.6 + 4.3 
+ 2.3 38.4 = 3.2 
= 25 $5.2 + 3.4 
+ 3.1 33 = 3.8 


percentages of volume by diameter 
classes for each mill tvpe (see Fig, 
6) were applied as weights to 
the quantities of residues produced 
from logs in these classes. 

The use of one residue component 
will serve to illustrate this effect. 
In Table 4 is listed the diameter 
class estimates of solid material for 
both pine and hardwood. (The re- 
lationship for solid material was 
previously shown to be 1/D for all 
mill types.) Notice then the values 
in tons under pine and across from 
oven-dry in each of the diameter 
This means that regard- 
less of mill type, these tonnages of 
solid material oven-dry weight will 
result from each M bf. of lumber 
produced from logs in these classes. 
Refer now to Figure 6 and notice 
the variations in percentages for 
mill 
Assuming equal volumes in 
the mean for 


classes. 


like diameter classes between 
types 
all diameter 
the tvpe-diameter estimates would 
be 8 + .06. Notice in Table 5, 
however, that for tvpe A mills the 
weighted mean is .70 + .12; for 
type B mills, 62 + .06; for type 
( mills, .65 + .07; 


classes. 


ete. 


Weighted Estimates by Mill Types 
Tables 6 to 9 inclusive summar- 
ize the completed or final estimates 
of each of the residue components 
by mill types, in both green and 
oven-dry condition, and converted 
to (1) tons per M.b.f. green lumber 
tally, (2) tons per M feet Doyle- 


- 
] 
q 
f 
= 
i 
bgt 
- 
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) tons per 
International 14-inch log 
These estimates can be used 
quite accurately for any of the six 
mill types throughout East Texas 
eutting pine, hardwood, or both 
It is quite likely, too, the results 
can be applied throughout the en- 
tire South and other regions where 
timber size, wood density, and mill 
types are comparable. 


Seribner log seale, and (3 
M feet /; 


scale. 


Summary 
Definite Residue 
Established. 


established 


Relationships 

The application of 
statistical methods to 
the problem of estimating sawmill 
residues has proven to be highly 
satisfactory. The split plot type 
of experimental design has yielded 
excellent results which can be ap- 
plied to like populations of mills 
and within the same 
range of diameters. Definite rela- 
tionships have been established con- 


to sawlogs 


TYPE ‘A’ MILLS 


50 


— 


PERCENT VOLUME DOYLE-SCRIBNER LOG SCALE 
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TABLE 4 


RESIDUE 


ESTIMATES OF SOLID 


MATERIAL’ BY 
MILL TYPES 
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With fiducial limits at 95 percent probability level 


Diameter class 


Inches 
7.6 to 10.5 


10.6 to 13.5 


13.6 to 16.5 


16.6 to 19.5 


‘In tons per M board foot green lumber tally. 


TABLE 5 


O.D. weight in tons per M board feet green lumber tally with fiducial 


Ty pe 
A 
B 
Cc 
D 
E 
F 


*For green weight of bark mu!tiply by 
*For green weight of wood multiply by 2 


76 
to 
0s 


Condition 


Green 
Oven dry 
(;reen 
Oven dry 
Green 
Oven dry 
(rreen 
Oven-dry 


WEIGHTED ESTIMATES OF PINE RESIDUE COMPONENTS 


at the 95 percent probability level 


Bark’ Solid? 
320 .06 w=. 
29 = .03 62 + .06 
29 = .02 .65 + .07 
20 + .O1 08 = 
20 = .01 + .05 
.20 = .01 .58 + .04 


TYPE MILLS 


} 


106 
Led 


136 (66 Above 
te to 


TYPE MILLS 


106 
to 
35 


136 166 
fo to 
165 95 «6195 


DIAMETER CLASS 


(IN INCHES) 


1.5. 


DIAMETER CLASS FOR ALL 
Pine Hardwood 
1.57 = .29 1.64 + .24 
93 = .13 
1.36 + .13 
58 .05 77 07 
1.07 + .13 1.04 + .13 
53 = .06 59 + .07 
88 + .i5 92 + 16 
.43 .08 oc 
limits 

Chippable® Sawdust’ 
.60 +> .10 48 + .07 
54 = .06 48 +> .03 
56 + .07 A7 > .04 
51 + .06 .38 + .04 
53 = 06 38 .03 

51 + .05 AT = 


TYPE “C" MILLS 


10.6 36 (66 
te to 
35 65S ms 
TYPE “F* MILLS 


96 Above 
35 65 «195 
© HARDWOOO 


Estimated frequency distribution of pine and hardwood log volume for East Pexas sawmill types. (Basis: Pine, 5,481,000 
feet log scale; Hardwood, 4,139,000 feet log scale.) 
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TABLE 6.—WeEIGHTED ESTIMATES OF BAkKK BY MILL TYPES 


Weight in tons with fiducial limits at 95 percent probability level 
Per M bd. ft. green Per M ft. Doyle-Seribner Per M ft. Int. \4-inch 


lumber tally log scale log rule 
Mill type Condition Pine Hardwood Pine Hardwood Pine Hardwood 
A G* 44 + .08 542.11 162 26 .76 + .16 AG + .08 59 + .12 
0.D* 30 + .06 38 + .08 53 + .10 53 + .11 31 + .06 68 
B G .42 + .04 50 + .08 65 & 07 .66 + .10 44 + .04 50 + .08 
O.D. + .03 35 .05 44+ .05 46 + .07 .30 + .03 85 .05 
Cc G 43 + .05 52 + .07 .70 + .09 .69 = .09 45 + .05 52 + .07 
O.D. .29 = .03 36 + .05 AT + .06 48 + .06 30 + .04 36 + .05 
D G .29 + .02 AT + 07 .39 + .03 .60 + .09 30 + .02 48 + .07 
O.D. 20 = 3 .05 -26 + .02 + .06 20 = .01 $3 = .05 
E G £9 = D1 49 + .07 .39 = .02 .62 + .09 30 + .01 49 +> .07 
O.D. 34 + .05 .26 + .01 44 +> .06 20 + .01 34 .05 
F G 29 + .01 52 + .06 .39 + .02 69 + .08 320+ .01 52 + .06 
O.D. 362 .36 .04 26 + 01 + .06 20 = .01 36 .04 
G green. 
*O.D. = oven-dry. 


Per M bd. ft. green 
lumber tally 


Mill type Condition Pine 
A a 1.41 + .25 
0.1? 70 + .12 
B G 1.26 + .12 
O.D. 62 + .06 
Cc G 1.31 > 15 
0.D. 65 + .07 
D G 1.18 = .10 
O.D. 58 + .05 
E G 1.23 + .10 
O.D 61> .05 
F G 1.18 = .08 
OD 58 + .04 


1G = green. 
70.D. = oven-dry. 


cerning the predictable quantities 
of wood and bark residues pro- 
duced from pine, oak, and gum 
logs ranging in diameter from 8 
to 20 inches, and by mills of six 
types. These results will apply 
equally satisfactorily for estimat- 
ing wood residue for other species 
of comparable densities but it is 
quite probable that varying bark 
thicknesses preclude their use for 
bark estimates. 

Pine bark percentages from logs 
peeled at cireular mills vary as 
the square of the log diameter. 
At band mills, the percentage of 
bark was found to be uniformly 
distributed over all diameters. The 
reasons offered for this somewhat 
unusual condition are based on 
a comparison of logging operations 
and the kind of logs customarily 
used by band and circular mills, 
particularly the handling before 
arrival of the logs at the mill. 
Whereas all of the cireular, sample 
mills resorted to truck hauling, all 


TABLE 7.—WEIGHTED ESTIMATES OF SOLID MATERIAL BY MILL TYPES 


Weight in tons with fiducial limits at 95 percent probability level 


Per M ft. Doyle-Seribner 


Per M ft. Int. ™%4-inech 


lag scale log rule 

Hardwood Pine Hardwood Pine Hardwood 
2.20 2.39 + .44 1.60 .33 1.47 = 36 1.18 + .24 
65 = .18 1.18 = .22 .90 + .19 = 28 67 + .13 
1.05 + .14 1.94 + . 1.37 + .18 1.31 = .12 1.04 + .14 
.59 = .08 .96 + .10 .78 = .10 .65 + .06 .59 + .08 
1.08 = .13 2,11 .25 1.45 = .16 1.37 = 1.09 + .13 
61+ 07 1.05 = .13 82 + .09 .68 + .07 61 + .07 
= 18 1.71 = 16 1.25 = .16 3.33 99 .07 
56 .07 5 70+ .09 61 + .05 56 + .04 
1.03 = .12 1.84 + .16 1.31 = .15 1.28 = .10 1.623 = .12 
08 + .07 91 + .08 74 + .0O8 63 .05 58 .07 
1.08 = .11 1.45 = .14 1.23 + 1.08 
+ .0O8 .61 .04 61 +> .06 


61 


of the band, sample mills brought 
all or nearly all of their logs to 
the mill by railroad. The rougher 
handling of logs carried by rail 
from the woods to the mill fallow- 
ing long periods of banking at 
loading points causes more bark to 
be knocked, scraped, or bumped 
off than oceurs when the logs are 
hauled by truck. Also, more old- 
field pine with thieker bark is nor- 
mally used by cireular mills than 
by band mills. 

Hardwood bark percentages, 
based on unpeeled volume. from 
oak and gum logs vary inversely as 
the diameter at all types of mills. 
That is, logs with large diameters 
have relatively less bark than small 
diameter logs. Hardwood bark ap- 
parently is more tightly retained 
than is the bark of pine; therefore, 
logging methods have a lesser ef- 
fect, if any, on bark loss. 

The quantity of solid residues 
(slabs, edging, trim) from pine, 
oak, and gum logs variek inversely 


as the log diameter at all types of 
mills. That is, logs with large di- 
ameters produce relatively more 
lumber and less residue than do 
logs with smaller diameters. 

The quantity of ‘‘chippable’’ ma- 
terial (pieces 1 x 1 x 24 inches and 
larger suitable for pulp and paper 
manufacture) from pine, oak, and 
gum logs also varies inversely as 
the log diameter at all types of 
mills. It was estimated that the 
quantity of this material is ap- 
proximately 87.5 percent that of 
the solid material if salvaged to 
the minimum-size piece listed 
above. 

Quantities of sawdust from pine, 
oak, and gum logs were found to 
differ significantly in amount only 
by two groups of mills. All eir- 
cular mills, and band mills with a 
cant-gangsaw, make up one group; 
band mills with or without a band 
resaw make up the other group 
Why the band mill with a ecant- 
cangsaw, having a kerf on an aver- 
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TABLE 8.~-WEIGHTER ESTIMATES OF CHIPPABLE MATERIAL BY MILL TYPES 
percent probability level 
Per M ft. Int. ™%-inch 
log rule 


Hardwood 


tons with fiducial limits at 9 
Per M ft. Doyle Scribner 
log seale 
Hardwood 


Weight in 
bd. ft. green 
tally 
Hardwood 


Per M 
lumber 
Condition Pine Pine 


Mill type 


1.02 + .2: 


%) 1) 


yreen 
oven dry 


TABLE 0. EstTimares of SAwpustr BY MILL TYPES 


Wei 
Per M bd. ft. green 
lumber tally 
Pine Hardwood 


percent probability level 
Per M ft. Int. 
log rule 


Pine Hardwood 


ht in fiducial limits at 95 
ft. Dovle Seribner 
log seale 


Hardwood 


tons with 
Per M 


inch 


Mill type Pine 


Condition 


+ 
79 
1.45 


1.07 
Hl 


A 97+ 1.02 +1 
B i 97 1.02 = 


1.4! 


green 
oven dry 


age 5/64 of an inch less than a cir- 
eular saw, produced as much dust 
as circular mills is easily explained. 
The combination 
produced 97 percent 4/4 and 3 
percent 8/4 boards based the 
total number of pieces. The circular 
mills eut only 82 percent 4/4, 17.5 
percent 8/4, and 0.5 percent 12/4 


band-gangsaw 


on 


lumber. 

The quantity of solid material 
for remanufacture into 
sawn products, such as moulding, 
lath, pickets, and handle 
squares, was not found to differ 
significantly either by log diam- 
eter or at different mill types. Al- 


suitable 


fence 


though on a percentage basis more 
solid material is available from the 
smaller logs than is available from 
the the of 
the material from the smaller logs 
to 
remanufacture of these products 
Hence, the non-significant vield re- 
lationship with diameter 

of the 
material was a standard practice at 
all but the portable type A sample 
The size of the products and 
nature of the 
standardized that the vields were 


logs, character 


larger 


does not lend itself as readily 


Remanufacturing solid 


mills 


equipment are so 


quite uniform at all five types of 


mills. 


i. 
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Home-made Gadgets Aid 


Progress in a new field of re- 
search often depends to some ex- 
tent on the development of new 
types of equipment. Often such 
equipment takes the form of simple, 


homely gadgets which, although 
lacking finished appearance, 
meet the need and further the 


cause of experimentation. 
Following are descriptions and 
photographs of three pieces of 
home-made equipment 
at the Fernow Experimental For- 
est! to aid in the research program 
Forest-influ- 


developed 


influences. 
ences workers in other areas may 


in forest 


find these gadgets useful. 


For Melting Ice in Rain Gages 


Snow and ice collect in standard 
rain gages in the winter over most 
of the United States. This must be 
thawed before accurate 
ments of precipitation can be made. 
Many observers carry an aleohol 
torch, consisting of an old ean filled 
with rags, to thaw the gages. Cus- 
tomary practice is to set the can on 
the ground, soak the rags with al- 
cohol, toss in a lighted match, and 
hold the gage over the flames until 
melting is complete. The disadvan- 
tage of this method is that much of 
the heat is dissipated in the open 
air; and if much ice is present, 
melting it becomes a lengthy and 


measure- 


tiresome job. 

Figures 1 and 2 illustrate a 
quick and easy way of speeding up 
this melting. The bottom is removed 
from a 10-quart pail so it can be set 
the torch. A> wire support, 
consisting of crossed, heavy-gage 
telephone wire, is woven about 4 
inches from the top of the bucket. 
This support should clear the torch 
The standard gage 


over 


by 2-3 inches 
sets on this wire. 

Two purposes are accomplished 
by use of this equipment: (1) The 
directed 


heat is concentrated and 


on the gage and not dissipated, SO 


IMaintained at Parsons, W. Va., by 
the Mountain State Researeh Center of 
the Northeastern Forest Experiment Sta 
tion, U. S. Forest Service. 


Notes 


Forest-Influence Research 


that the melting process is speeded 


up considerably ; 


and (2) 


the 


server is relieved of the tiresome 


Fig. 1. 
stove for thawing ice 


gauges. 


Fie. 2. 
showing the 
Pain gripe 
filled with 


An ordinary bucket made into a 


and snow 


view of the 
Wire support that holds the 


Interior 


Under it is the torch 
aleohol soaked rags 


QT 


in rain 


bucket, 


a can 


task of holding the gage and is 


free to do other work. 


Spring Clamp for Holding 
Measuring Tape 


When erosion from skid roads is 
measured on the 
ends of the section are permanent- 
ly established stakes on either side 
of the road. Erosion is measured 
from a horizontal tape stretched 
between the two stakes. 

Most tapes have a metal loop at 
the zero end. In stretching the tape 
between stakes, the metal loop is se- 
cured over a tack in, the top of one 
of the stakes. To secure the tape to 
the other stake is difficult. Gen- 
erally, the tape is held on the top 
of the other stake by the note-keep- 
er. This is not very satisfactory 
usefulness for 


cross-sections, 


since it limits his 
other jobs, and slows up the work. 
It precludes the use of a 1-man 
crew in measuring erosion from 
Cross-Sections. 

A spring clamp was devised to 
hold the tape on the second stake. 
Figure 3 shows this tool in use. The 
clamp was made of a V-shaped flat 
spring (in this case part of a steel 


with wood 


trap) two strips of 
about 1 x °®4 x 9 inches fastened 
on the outside of the spring and 
extending about 4 inches past the 
bottom of the V. When the spring 
is compressed, the free ends of the 
wooden strips spread. When pres- 
sure is released they come togeth- 
er, forming a clamp that holds the 
tape firmly to the stake. 

The tape is simply drawn tightly 
over the top of the stake and part 
way down the other side, The clamp 
is spread around the stake with 
arms extended and pressure is re- 
leased so that the clamp pinches 


tape and stake together. 


For Measuring Erosion 
from a Road 
Where it is desirable to measure 
erosion from the surface of a road 
that has a steep cut bank on one 
regular 


where there is 


traffic, the system of establishing 


side and 
a cross-section marked by upright 
If set 


stakes is not very successful 


i 
2a vk. Wee 
ify 


Fis. 3 
stake 


A spring clamp for holding 


on the road surface, the stakes will 
be disturbed or destroyed by pass- 
ing vehicles. If they are set above 
the eut bank and down in the fill, 
the task of measuring a line be 
tween them is extremely difficult. 

To get around these difficulties, 
the following method and special 
equipment are used ; 

At each 
nent 


CTOSS section, a perma- 
stake consisting of a 2-foot 
long, 1.25-ineh 


driven 


diameter pipe is 
into the cut 
bank, leaving a few inches extend- 


ing 


horizontally 


measuring board is 
used as a portable datum level. It 
consists of a spruce board, 14 feet 


simple 


long by 6 inches wide and 4 inch 


thick. It is equipped with a built- 


road. 


in level, an adjustable leg near one 
end, and a 6-inch long piece of 1- 
inch pipe attached horizontally to 
the other end. 

To set the datum level up for 
measuring erosion at the road pro- 
file, the l-inech pipe attached to it 
is inserted full length into the 
1.25-inch pipe in the road bank. 
The spruce strip is levelled up and 
supported by the adjustable leg 
near the outer end. Figure 4 shows 
this device in use. 

Buruey D. Friptey 

Northeastern Forest Expt. Sta., 

Forest Service, 
U.S. Dept. of Agrie., 
Upper Darby, Pa. 
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Paper Does Not Protect 
Seed from Mice in North- 
western California 


In August issue of the JOURNAL, 
Hattersley reported’ that in south- 
ern California a covering of news- 
paper prevented rodents from dig- 
ging up and eating coniferous seed 
that had been planted. Aceording 
to him the animals did not find the 
seed because the paper suppressed 
the odor 
sion was made in the paper to in- 
sure emergence of the seedlings. If 


even when a small inei- 


‘Hattersley, Joseph G. A method of 
direet seeding in rodent infested areas of 
summer drought. Jour. Forestry 51: 579. 


this method were truly effeetive 
then direct seeding might become 
a practical means of 
burned-over and cut-over land in 
western North America. At pres- 
ent nearly all such operations are 
defeated by rodents. 


reforesting 


In the hope that a solution to 
the direct problem had 
been found, a test of the newspaper 
method was undertaken at Salyer 
in the Douglas-fir region of Cali- 
fornia. The area chosen for the ex- 
periment was a cut-over 
where live-trapping had revealed 
the moderate-sized 
population of white-footed mice 
(Peromyscus maniculatus). 


On August 21, 1953, five Doug- 


seeding 


recent 


presence of a 
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A portable datum level for measuring erosion from a 
One end (right) fits into a permanent stake, 
pipe driven into the cut bank. 
the adjustable stake 


pleee of 
It is easily levelled by means of 
(left) and a built-in level. 
las-fir seed were planted in each of 
fifty-two spots spaced about six 
feet apart. In twenty-six of the 
spots the seed were covered with a 
four-inch square piece of newspa- 
per and a quarter-inch of soil. The 
spots, not being 
newspaper, 


remaining 
tected with 
controls. 


pro- 


served as 


bright 
restricts 
white- 


Presumably because of 
moonlight, which often 
the foraging of nocturnal 
footed mice, no spot was attacked 
during the first few nights. Then 
a weak storm darkened the sky 
with clouds and brought light rain 
When the disturbance subsided on 
the sixth day after the planting, an 
examination of the area 
that fourteen of the newspaper- 
covered spots and twenty of the 
controls had been robbed by mice 
On the following day seed were 
found in only one newspaper-cov- 
ered spot and one control. By the 
eighth day all had been 
robbed. Henee, newspaper did not 
protection. Apparently the 
mice detected the odor; then they 
dug neat pits in the eut 
through the paper, and removed 
and ate the seed. 


showed 


spots 
give 


soil, 


In view of the many substances 
that have been tested unsuecessful- 
ly to obliterate the 
odor of seed, paper hardly could 
be expected to ‘* prevent the aroma 
of the from coming up” 
through the soil. As a physical bar- 
rier certainly it ineffectual 


disguise or 


seet Is 
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against animals that have teeth and 
claws as sharp as those of white- 
footed mice. The success Hatters- 
ley attributed to it as a means of 
protecting seed from -animals 
should be substantiated by data. 
For the successful plantings he 
cites. we need to know the kinds 


and number of rodents present and 

the percentage of robbed unpro- 
tected spots. 

Luoyp Trevis, JR., 

Assistant specialist, 

Department of Zoology, 


University of California, Davis. 
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Estimating Time Requirements for 
Free Poisoning with Ammate' 


The establishment and growth of 
pine can be seriously retarded by 
inferior hardwoods in a dominant 
position in a mixed stand. Elimi- 
nating such competition is part of 
a large-scale test of different meth- 
ods of managing shortleaf-loblolly 
pine stands at the Hitehiti Experi- 
mental Forest, near Macon, Georgia. 

During 1950 and 1951, hardwood 
control jobs were done by stem- 
wise treatment with Ammate in 
notches on seven compartments, 
each about 40 acres in size. The 
species treated consisted mainly of 
sweetgum, hickory, dogwood, and 
poorly formed oaks. Some 9,600 
stems were treated, of which 82 
percent were under 6 inches diam- 
eter breast height, 17 percent from 
6 to 11 inches, and 1 pereent 12 
inches and larger. There was a 
range of 183 to 48 stems per acre, 
and 2.9 to 5.4 square feet of basal 
area per acre. 

The working crew consisted of 
two axe-men cutting notches and 
one man applying the chemical. In- 
structions were to give stems 3 
inches and less in diameter breast 
high a heaping tablespoon of Am- 
mate in a V-shaped stump, and 
stems 4 inches and larger a heap- 
ing tablespoon in a number of 
notches equal to half the stem di- 
ameter. A record of total time 
spent on each compartment was 
kept. Time spent for lunch and 
transportation to and from the job 
was not included. 

A regression analysis of the time 
data showed that number of stems 
treated per acre and the sum of 
the d.b.h. of the treated trees are 
significantly correlated with man- 


Research Note No. 27, Southeastern 


Forest Experiment Station. 


hours of labor required per acre. 
A formula for estimating the time 
it takes to do a hardwood control 
job with Ammate in notches was 
derived where man-hours of labor 
per aere 0.009 (sum of diam- 
eters 0.005 (N). 

In the above formula, ‘‘sum of 
diameters’? refers to the treated 
stems per acre, and N is the num- 
ber of stems treated per acre. 

Thus, if the area to be treated 
has 40 stems per acre averaging 5 
inches d.b.h., the sum of their 
diameters is 200, and the total 
labor time required to do the job 

0.009 (200) — 0.005 (40) 
1.80 — 0.20 
1.60 man hours per acre. 

If the treated stems are pre- 
dominantly in the smaller diameter 
classes (under 6 inches), a rough 
estimate of time required can be 
obtained from rule-of-thumb 
formula where man-hours labor 
per acre equals one-third the basal 
area in square feet per acre. 

No precise record of the amount 
of chemical used on each compart- 
ment was available, but it should 
average about 4 pounds per 100 
inches of diameter treated. This 
is at the rate of 1 to 114 ounces of 
chemical per notch. On a_ basal 
area basis for small stems, it will 
be about 115 to 2 pounds per 
square foot of basal area treated. 

A complete treatment of all the 
various methods of chemical con- 
trol of inferior trees mav be found 
in Station Paper No. 10, by Ti. E. 
Chaiken, obtainable on request 
from the Southeastern Forest Ex- 
periment Station. 


‘ 


T. A. McCuay, 
Southeastern Forest 
Experiment Station, 

Asheville, N. C. 
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The Status of Research in 
Tree Physiology 


In response to a request of the 
New England Couneil, the writer 
recently serutinized the status of 
research in tree physiology and ob- 
served a lack of emphasis on re- 
search in some critical areas. In 
order to review the recent basie 
work an analysis was made of 
studies that were published from 
1945 to 1952, representing a rea- 
sonabiy thorough search of jour- 
nals. Although only such 
studies were found, in which trees 
were used as test plants, it) was 
obvious that during the same time 
thousands of comparable studies 
were made in which non-woody 
crop plants or herbaceous species 
were used as test plants. Further- 
more, of the 303 studies, 102 dealt 
entirely with eultivated tree spe- 
cies not normally of greatest inter- 
est to the forester. These included 
such species as apple, tung, pecan, 
citrus, ete. Thus the review indi- 
cates that over a period of seven 
years, only about 200 critical 
studies were published on the 
physiology of forest trees, and even 
a number of those would not be of 
interest to American foresters since 
they did not deal with species nor- 
mally found in this country. In 
appraising all of the papers it was 
of interest to analyze the particular 
processes that were a subject of in- 
quiry, and the papers were there- 
fore separated into main categories 
and some secondary ones. The 
category titles were chosen arbi- 
trarily as those which seemed best 
to characterize the work done. The 
primary and secondary categories, 
number of studies, and pereentage 
of the total in each category are 
presented in Table 1. 


The leading category was that 
dealing with chemical composition 
of trees. In this category were in- 
cluded studies dealing with extrac- 
tives of wood, bark, and foliage. 
The hortieultural varieties domi- 
nated this area of work, and much 
of it would be of limited interest 
to practicing foresters. There were, 
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however, a number of excellent and 
useful studies dealing with ehem- 
trees. 


ical forest 


For 


composition of 
relation- 
ships have proved in some cases to 


instance, chemical 
be of practical value in planning 
hybridization work. 

The entire area of metabolism in- 
studies of 


eluding fundamental 


photosynthesis, respiration, — bio- 
chemical changes and assimilation 
was represented by only 22 studies 
or about slightly more than 7 per- 
eent of the total. Another appar 
ently overlooked area was that of 
environmental factors on growth; 
only 41 studies were included here 
biotie effects 13, edaphie effects 
10 and climatic effects 18). Only 
2.3 percent of the work dealt with 
photosynthesis and 3.3 percent with 
respiration—two of the most eriti- 
eal areas 

There is splendid opportunity 
for fostering a program of research 
in tree physiology. As emphasized 
by Kramer (17) physiologists have 
sometimes been discouraged from 
working with trees because of the 
leneth of time required for growth, 
ete. Since basie plant 
processes can often be observed in 


their size, 


the seedlings as well as in mature 
trees there is not always need for 
using mature trees as test plants. 
In fact, in some respects, tree seed- 
lings are superior to herbaceous 
plants for many kinds of funda- 
mental research problems (7). 
Tree physiology research may in 
most fruitful 
when used in combination with oth- 
er seientifie disciplines. Some work 


some instances be 


TABLE 1. 


Subject of research 


Water relations (transpiration, absorption, 


Growth and differentiation 


Physiological injury and disease (dieback, ete.) 
foliar diagnoses, extractives of wood, sap, 


‘hemical composit ion 
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RESEARCH STUDIES IN TREE PHYSIOLOGY, 1945-1952 


Number of Percent 
of total 


studies 


sap flow, ete.) 5.9 
10.6 
3.3 


and bark, including carbohydrates, mineral oils, proteins, vi 


tamins, ete.) 
Structure and anatomy 


24.7 
2.0 


Mineral nutrition (deficiency effects, intake of ions, ete.) 36 11.9 
Physiology of reproduction (seed germination, viability of seeds 


and pollen, flowering and fruiting, vegetative propagation ) 2¢ 9.6 
auxin production, effects of herbicides, preven 


Growth regulators 


tion of abscission, ete.) 


Effects of environmental factors on growth 
temperature, 


A. Climatie factors 
pherie gases, 


Edaphie factors (soil textv re, 


(radiation, 


ete.) 


water, atmos 


structure, temperature aera- 


tion, organisms, minerals, pH, base exchange prop- 


effects, 
and 


erties, antibiotic 
Biotic factors (pruning 


ete.) 
other 


cultural treatments; 


fire; competition among plants for light, water and 


minerals; imseects, animals, 
Metabolism 
A. Photosynthesis 
B. Respiration 
Biochemical changes 
D. Assimilation 
Translocation 
Methods 


Miscellaneous 

chemotherapy in connection 
Dutch elm 
real promise and emphasizes that a 


on 

with disease indicates 
physiological-pathological approach 
is often useful in meeting serious 
forestry Similarly a 
combination 


problems. 
physiological-genetic 
approach to the inerease of vield 
of maple sap, as an example, may 
prove enlightening 

understanding and 


Progress in 
overcoming 
dieback, 

thorough 


maladies, such as 
well 


physiological research. 


some 


may depend 

It is urged that forestry depart- 
ments and research agencies aug- 
ment fundamental research in [the 


ete.) 


area of] tree physiology since such 
studies can provide a firm basis for 
silvicultural practice. Every finan- 
cial encouragement should be given 
to laboratories and agencies 
equipped and willing to assume re- 
sponsibility for expanded research 
devoted to fundamental processes 
in trees. 


Literature Cited 
Kramer, P. J. 1943. Objeetives in 
forest tree physiology. Jour. Forestry 
41:682-683. 
TuEopore T. KozLowskI, 
Head, Dept. of Botany, 
Univ. of Massachusetts. 
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To the Journal of Forestry: 

I would refer to your article 
“Change and the Journal of For- 
estry’” which was published in 
May 1953. I should be grateful 
if you would allow me to draw at- 
tention to one viewpoint on behalf 
of what is perhaps only a small 
minority of vour readers—that is, 
those who do not live and work in 
the United States. I make this re- 
quest only because the viewpoint 
concerned is contrary to some of 
the conclusions which were ex- 
pressed in that article, to wit ‘‘ This 
is interpreted to mean principally 
that more attention should be given 
to material which deals with trans- 
lating technical knowledge into 
results through workable methods 
and procedures than to the tech- 
niques themselves. This would 
mean more emphasis on the appli- 
cation of the findings of research ; 
less on the techniques used in se- 
curing these findings.’’ 

For many of us who reside in 
other parts of the globe, your 
JOURNAL provides the main, if not 
only. aecess we have to the forest 
work, and consequently thoughts 
and ideas, in which American for- 
esters are engaged. Due to the faet 
that the conditions under which we 
live and work and the problems we 
therefore encounter may be entire- 
lv different on the practical side 
from those of America, the actual 
results of American forest research 
are often not applicable in our 
countries. But the methods by 
which these results were achieved 
often are applicable in other coun- 
tries and are consequently of great 
interest to us. In many cases, the 
only source of reference to these 
methods which is available to us, 
is vour JOURNAL. 

As a conerete example, on page 
342 of the issue I refer to, there is 
a paper by Prof. J. W. Ker on 
relationship between the 


*Meyer, Arthur B. Change and the 
JouRNAL OF Forestry. Jour. Forestry 
51: 361-363 1953. 


Points of View 


Value of Reporting Techniques Used in Research 


number of trees per acre and the 
percentage stocking of reprodue- 
tion.”” Now in Malaya, as ap- 
parently is the case in Arkansas, 
the use of milliacre sampling to as- 
sess the percentage stocking of 
seedling regeneration in our tropi- 
cal rain forests is standard pro- 
cedure, Yet the general conclu- 
sions of Prof. Ker’s research if 
viven by themselves would not 
have been of direct use to us. We 
should have wanted to know for 
example how many groups of quad- 
rats had been used, how was the 
random distribution of the seed- 
lings in sparse reproduction as- 
sessed, what tolerance limits did 
the professor accept, ete. With the 


article written as it is however, 
particularly with the detailed ex- 
ample, we could straightaway at 
tempt a similar assessment in our 
own. forests. 

May I make a small plea there 
fore, that when your articles con- 
tain the results of research, the at- 
tainment of which has been 
achieved by the employment of new 
techniques or by new applications 
of accepted techniques, these tech- 
niques should be described at least 
to an extent which would allow the 
reader to make immediate use of 
them if he so required, 

G. G. K. Serren, 
Vensuration Officer, 

Forest Research Institute, 
Kepong, Sclangor, 

Fede ration of Malaya. 


Technical Articles 


Ilow many readers have glanced 
through the Table of Contents 
of the JouRNAL and remarked: 
‘‘That’s an interesting subject. I 
should read that article.’’? And 
then never got around to reading 
the article. 

Mr. Worrell, in the July issue of 
the JouRNAL! states that ‘‘ An indi- 
vidual forester can hardly expect 
to find in a national journal more 
than one technical article per issue 
of direct value and interest for 
him.’’ That is no doubt true, but 
at the same time, each issue con- 
tains many articles that the for- 
ester would like to read if he had 
the time. 

The editors of the JouRNAL, by 
the simple means of an editorial 
change, could help all of us become 
at least aequainted with the con- 
tents of many more articles than 
we would normally read. 

Many outstanding technical jour- 
nals publish each article together 
with an abstract. What is an ab- 
stract? It is a concise but compre- 

‘Worrell, Albert C. Technical articles 
and the JOURNAL OF Forestry. Jour. 
Forestry 51: 512-513. 1953. 
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hensive summary of the contribu-. 
tion to knowledge contained in a 
report. 

Its purpose is twofold: it affords 
the author the opportunity to pre 
sent before his colleagues the es- 
sence of his ideas; and it enables 
his colleagues to keep in touch with 
a much wider field than would nor- 
mally be possible. 

It is my opinion that the editors 
of the JouRNAL or Forestry should 
revise their publication require- 
ments to include well-formulated 
abstracts. No article should be pub- 
lished without an abstract. Fur- 
thermore, the standard for ab- 
stracts should be set and main- 
tained at a high level, so that they 
will not, in time, degrade to a mere 
rephrasing of the title or a slip- 
shod summary 

When the JourNAL starts pub- 
lishing excellent abstracts, then 
perhaps the editors will notice a 
new trend in the demand for tech- 
nical articles, 

Nepavia 
Northeastern Forest 
Experiment Station, 
U. 8. Forest Service, 

Upper Darby, Pa. 
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Round River: From the Journals 
of Aldo Leopold. 


Edited by Luna B. Leopold. 173 


pp. Illus. Oxford University 
Press. New York. 1953. $3.00. 


Those familiar with the written 
works of Aldo Leopold have long 
this book. They 
told after his death in 
1948, that his principal writings, 


awaited sensed, 


and were 
both published and in manuscript, 
would become available. They were 
delighted with Sand County AL 
manae which, in 1949, collected his 
most memorable published essays 
into a volume perfect for browsing 
and, except for its lack of an index 
and precise citations, for reference 

Round River is a companion vol- 
ume in form, size, and publisher. 
Misgivings aroused by rumors of 
lest it anticlimax 
earlier writings or consist of liter- 


its fortheoming, 


ary dregs, were unwarranted. Sand 
County Almanac impressed stran- 
gers and friends of Leopold alike 
Round River more intimate 
view of the man and his life, of 
interest to anyone, but especially 
those who knew his detached writ 
ings better than the man. It com 
bines hitherto unpublished jour- 
nals, sketches, and essavs, with the 


Is a 


best saved until last 

The journals 1922 
to 1937; from hunting and fishing 
to sheer enjoyment of outdoor liv- 
ing: from the water-threaded arid- 
ity of Old Mexico and the South 
to island-dotted waters of 
Minnesota and Ontario. Sketches 
and begin with A Man’s 
Leisure Leopold’s declara- 
of independence the 
treadmills of civilization. They re- 
veal tender wonderment about the 


range from 


west 


essays 


tion from 


death of a family dog, a dead cow 
with calf lost in the roeky hills 
above, and girdled trees of an aban- 
doned homestead. They swell in 
erescendo to the meanings of con 
servation, its man-land harmonies 
and discords, and conjectures of a 
mature the 
kind of sense the universe should 


make 


ecologist econeerning 


LEOPOLD 


ALDO 


The last three essays—‘‘Conser- 


‘Round River,’’ and 


‘(ioose Music 


vation,’’ 
tersely summarize 
Their 


sure conelusions contrast sharply 


all of Leopold’s thinking 


with warmly human and humble 
the 
track, 


admissions within 
that and 


creature encountered was instantly 


journals; 
not every sign, 
and accurately catalogued. Failure 
is recorded in fruitless hunting and 
in wounded never found. 
Birling is misspelled as ‘‘burling.”’ 
am glad 

print. They 
others who dare 


quarry 


reached 
promise eourage to 


these errors 


risk achieve- 
ment, lest they make mistakes. 


not 


Luna B. Leopold, as editor of 
Round River, merits praise for re- 
straint as well as competence. Tle 
with dexterity the 
delicate task of listing his entire 
family 


accomplished 


and parts they took upon 
without flaunt- 
ing. Charles W. Schwartz, who also 
illustrated Sand County Almanac, 
inserted 


various journeys 


economieal in 
line and faithful in portrayal where 
they serve best to accent the text. 


drawings 


Those who read, think, or write 
of man’s relationship to his total 
environment, find in Round River 
most of the factors they ponder 
and much of everything on which 
like Jefferson, 
Emerson, Thoreau, Whitman, and 
a. 


1OnsS. 


ecological 


Adams have expressed opin- 
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The book blesses with perceptian 
those who weary of toil in the same 
fields of understanding: ‘‘One of 
the penalties of an ecological edu- 
cation is that one lives alone in a 
world of wounds. Much of the dam- 
age inflicted on land is... invisible 
to laymen. An ecologist must. . . 
harden his sheil and make believe 
that the 
are none of his business, or 


consequences of science 
must be the doctor who sees the 
mark of death in a community that 
believes itself well and 
want to be told otherwise.’’ 

Leopold’s parable of Round Riv- 
er helps to chart mankind’s Round 
River—adding his great eontribu- 
tions to its eventual richness and 
understanding in a manner befit- 
ting the man whose achievements 
make him a gift of the ages. Those 
who travel Round River with last- 
ing and 
conscience are among the most for- 
tunate of men. 


does not 


ecological eonseiousness 
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Climate, Vegetation & Man. 
By Leonard Hadlow. 288 pp. 
Illus. Philosophical Library, Inc., 
New York 16, N.Y. 1953. $4.75. 


WAGAR 


The adaptation of living things 
to their physical surroundings has 
always been a fascinating subject. 
In this book the author deals with 
the influence of climate on peoples 
of the earth and on the plants and 
animals that make it possible for 
mankind to live. The purpose is to 
show that the material welfare of 
man well his mental and 
spiritual development is dependent 
upon climatie environment. 

In developing this theme, the au- 
thor dips into climatology, ecology, 
The re- 
sult is an analysis directed toward 
the reader who is interested in a 
broad perspective of earth sciences. 
Its format suggests that the book 
was written primarily as a text for 


as as 


and economic geography. 


students at the college level. <A 
series of ‘‘exereises’’ is given at 
the end of each chapter, and 
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throughout it is amply illustrated 
with diagrams, maps, and pictures. 

The book is divided into three 
main parts. Part T, ‘‘The Founda- 
tions of Climate,’’ deals with the 
physical principles that govern 
daily and seasonal changes and the 
world distribution of temperature, 
atmospheric pressure, winds, rain- 
fall, and ocean eurrents. <A _ stu- 
dent of climatology will find this 
section interesting beeause of the 
very helpful diagrams used by the 
author to illustrate the more tech- 
nical points in his discussion. 

The second part, ‘‘Nature’s Re- 
sponse to Climate—Natural Vege- 
tation,’’ is disappointingly brief. 
In two short chapters, the reader 
is told of the earth’s carpet of vege- 
tation and how climate helps to 
control it. Some very general state- 
ments are made concerning the 
effect of temperature and precipi- 
tation on distribution of forests, 
grasslands, and deserts. 

Part IIT is entitled ‘‘Man’s Re- 
sponse to Climate and Vegetation.’’ 
Here the author devotes the last 
half of the book to a description 
of five major temperature belts 
which he subdivides into eleven eli- 
matic zones. For each he describes 
the temperature, precipitation, 
natural vegetation and animal life 
and, finally. man’s adjustment to 
these surroundings. The result is 
an interesting comparison of his 
habits, economic pursuits, and 
standards of living as thev are 
affected by the world’s major eli- 
matie regions. In temperate zones, 
mental vigor and productive ca- 
pacity are high with a correspond- 
ing reflection in social advances. 
On either side of this norm, the 
trend toward extremes of cold and 
heat is associated with an increas- 
ing struggle for existence. 

The reader is left with the 
thought that mankind has done 
much to improve his surroundings 
in spite of the fact that he is dom- 
inated, basically, by natural forces. 
In regions endowed with a benign 
climate where the struggle for life 
doesn’t consume all his energies, 
he has made notable progress. The 
author was probably thinking of 
the present-day ventures into nu- 


clear fission and outer space when 
he wrote this coneluding statement, 
‘‘Never before has the future held 
for mankind such wonderful prom- 
ise—-or such great perils.’’ 

Climate, Vegetation, and Man 
is an interesting and informative 
treatment of a very broad subject. 
While the scientist with specific 
interests will find it completely un- 
documented and lacking in detail, 
in ean be highly reeommended for 
the average reader with a normal 
interest in Mother Earth. 


E. G. DuNnrorp 


Influences of Forests on Snow in 
the Ponderosa-Sugar Pine-Fir Zone 
of the Central Sierra Nevada. 


By Joseph Kittredge. 96 pp. 
Hilgardia, University of Cali- 
fornia, College of Agriculture, 
3erkeley. March 1953. 


“This study was undertaken in 
an attempt to answer the question, 
what kinds, sizes, and densities of 
forests are most effective in pro- 
moting the accumulation of snow, 
in minimizing the losses by evapo- 
ration, and in retarding and_ pro- 
longing the period of melting?’’ 

Prof. Kittredge answers his ques 
tion in a meticulously prepared 
report. His study was made in the 
headwaters of the San Joaquin 
Valley, a valley which shares the 
critical problem of the West, in- 
sufficient water supplies. The ques- 
tion and this study originate from 
previous investigations in other re- 
gions which have demonstrated that 
accumulation and storage of water 
in the form of snow are influenced 
by the kind and cutting of forest 
cover. 

Basie records for this stndy con- 
sist of 20.000 individual readings 
taken during the course of seven 
snow seasons at 100 stations. The 
records inelnde depth and water 
content of storm snowfall measured 
with snow boards and gages, depth 
and water content of the snow 
pack, and evaporation of snow. 
These data were secured in sev- 


913 


eral types of cover: mature pon- 
derosa pine, ponderosa pine repro- 
duction, sugar-ponderosa pine, cut- 
over mixed conifer. mature white 
fir, immature white fir, red fir. and 
three open areas. 

How well was Prof. Kittredge 
able to answer his question? An 
initial difficulty which he points 
out is that snow cover varied not 
only with the kinds and densities 
of vegetation but also according to 
the location of the sites. Thus, the 
maximum water-equivalent acen- 
mulation occurred in the red fir 
type, which, hecause of its greater 
elevation, also received the great- 
est amount of precipitation. The 
fact that kinds and densities of for- 
est types are confounded with loca- 
tion made it diffieult to evaluate 
the influence of the different forest 
types and conditions. 

More suecessful were compari- 
sons of snow cover in the openings 
and under crowns at the various 
sites, 

The second part of the question, 
how to minimize losses by evapo- 
ration, is answered by the results 
showing that only very small losses 
oeeurred from this source ; evapora- 
tion therefore is not a problem. 
The average seasonal total loss for 
all types was 0.42 inch. An inter- 
esting observation was that losses 
decreased toward the end of the 
snow season, probably because va- 
por pressure gradients were re- 
dueed and reversed as air tempera- 
ture approached and exceeded 
snow temperature. 

The effect of kind, size. and den- 
sity of forest cover on the duration 
of snow cover was also irreparably 
mixed with site location. For in- 
stance, snow cover lasted the long- 
est at the site which had the high- 
est elevation and which therefore 
received the most snow. 

The value of this study, and it is 
a real contribution, is that it dem- 
onstrates for another area that, if 
openings with a width about onee 
or twice the height of the trees are 
cut in the forest, water stored in 
the snowpack can be substantially 
increased. In the openings this in- 
crease could amount to about 5 
inches of water; the overall in- 
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crease would vary with the propor 
tion of the area cut 

Such values could well have been 
considerations 
this 
affect the soil moisture storage op 


qualified by two 


First, cuttings of kind may 
portunity prior to snow accumula 
affect the 
disposition of water stored in the 
Secondly the eft ct 


undoubtedly di 


tion which in turn will 


snow pack of 
the 


minish in time as new growth ap 


cutting will 


pears in the area. Both considera 
tions pose additional problems for 


research 


As a final comment, this paper 
would have been strengthened by 
an evaluation of the results in 


terms of watershed management 


In this connection the first sentence 


reads: ‘*The vital importance and 
high valne of water for agricul 
ture, for hydroelectric power, and 
for life itself requires no proof.” 
It is debatable whether this thought 
applies to the not-so-well estab 
lished field of watershed manage 
ment, Under the concept of mul 
tiple use, water values will com 
pete with timber values and the 


ultimate application of silvicultu 
ral practices for obtaining greater 
water supplies will depend on eco 

More atten 
would permit 


nomic considerations 
to 


evaluation. of 


tion this aspect 


some opportunities 
for practical application 


Ilowarp W. Lunn 


REE 


The Use of Sawmill Waste for 
Pulp in Eastern Canada. 
By G. E. Bell. 48 pp. Tus. Bull. 
108, Dept. of Resources and De- 
Ottawa, 1958. (No 
price indicated.) 


velopment, 


This timely bulletin from the Ot- 
tawa laboratory of the Canadian 
Korestry Branch 
plete presentation of the various 
sawmill waste is 
made available for pulp. Although 


is the first com 
devices whereby 
limited to those devices useful in 


will be 
found helpful in other parts of the 


northeastern conditions it 
country since sawmill waste has be 
come so important a source of pulp 
chips. 

The bulletin first describes vari 


ous barking devices including the 


much discussed thermo-pressure 
It tab- 


ulates bark removal machines with 


and air flotation processes. 


accompanying photographs to 
their general construction. 
Chippers and wood fragmenting 
equipment generally are discussed 
in three groups: disc, cylinder, and 


wood hogs. These also are tabu- 
lated with photographic illustra- 
tions. Canada manufactures no 


truly portable chippers, but Canad- 
ian agents handle chipping equip- 
ment manufactured in the United 
States 

Of great 
the and 
transportation of sawmill slabs and 
There 


freight cars in use for transporting 


interest to foresters is 


discussion on handling 


edgings. are no. standard 


and 
trailer transport of slabs and edg- 


slabs and edgings, and truck 


ings is since 
Water 
Eastern 
Canada though commonly used on 
the West Krom chipper to 
freight cars or seows (on the West 


Coast 


developing — slowly 


hich. 


use in 


rates are relatively 


transport is not in 
(‘oast 


loading is best done pneu- 
matically or by belt conveyor. 
This excellent bulletin, a‘‘must’’ 
for all who wish to be informed on 
the subject, concludes on the opti- 
mistic note of greatly increased uti- 


lization of mill waste for conver- 
sion to chips. 
A. B. RecKNAGEL 


Farm Policies of the United States 
1790-1950: A study of their origins 
and development. 


By Murray R. Benedict. 548 pp. 
The Twentieth Century Fund, 
Ine. New York 18, N. Y. 1953. 
$5. 

Agricultural of which 
forest policy is often an important 
part, promises to be one of the 
most fiercely debated topics in do- 


pol icy, 


mestie politics during the coming 
Prof. Benedict’s 
pedie and scholarly study, tracing 
the evolution of many of the pol- 
icies which contribute to Mr. Ben- 
current difficulties, should 
prove a worthwhile contribution to 


years. enevelo- 


SOn 


this diseussion. 


The first few chapters of the 
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book are packed with facts relating 
to United States’ programs 
from earliest colonial days to the 
end of the nineteenth century. 
Land disposal policy, the monetary 
system, tariffs and transportation 
treated in detail; addi- 
tional chapters deal with changing 
economie and social conditions and 
with the emergence before 1900 of 
politically articulate farmers’ or- 
ganizations. This introductory sec- 
tion 
and 


farm 


are each 


shows painstaking research 
will be useful for reference. 
It does not, however, make partic- 
ularly lively reading. 


Succeeding chapters deal with 
farm policies from 1900 to 1950. 


They include a discussion of al- 
most every major proposal made 
during these years for improving 
agriculture’s economic position, as 
the 
accompanied 


well as an account of 
which 
attitudes of 


contro- 
them. 
organiza- 
state sena- 
tors and congressmen, government 


\ ePrsies 
The 


tion spokesmen, 


farm 
farm 


officials, and outside observers all 
The in 
Which agriculture’s rapidly chang- 
ing position in the economy has af- 
fected farm policy objectives pro- 
vides a unifying theme. Most read- 
ers will find this a story that holds 
their attention. 

Prof. Benedict performs a_ser- 
vice in telling this recent history. 
It becomes clear that present farm 
policies and related problems are 
not the monopoly of any political 
party. Most eurrent farm legisla- 
tion evolved gradually in response 
to complex pressures and cireum- 
stances; several changes in_politi- 
eal administration to have 
had little effect on a trend toward 
stronger government guarantees of 
‘parity for agriculture.”’ 

Occasionally the author leaves 
his role of strictly impartial ob- 
server and passes some harsh judg- 


receive attention. way 


seem 


ments on policies and their appar- 
ent Although he 
seems sympathetic with many of 
the emergency measures taken to 
relieve farm during the 
1930's, he deplores the carrying 


consequences. 


distress 


over of what he calls a ‘‘depression 
into recent 
vears. Ile seems to approve of pro- 
erams designed to improve farm 


psychology more 


f 
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credit and tenure arrangements, 
and he favors bringing technical 
information to farm operators; 
however, he admits a strong bias 
against more direet forms of sub- 
sidy and regulation. 

The book closes with a stirring 
but perhaps somewhat anachronis- 
tic challenge. Farm people, writes 
the author, ‘‘will themselves need 
to make a choice as to whether they 
wish to throw their influence on the 
side of continually widening reli- 
ance on government aid and its in- 
evitable conconmitant—a constant- 
ly increasing amount of govern- 
ment control—-or whether they 
choose to regard government inter- 
vention as something to be used 
only temporarily and in times of 
venaine need.”’ 

To the candid reader of Prof. 
Benedict’s own account of recent 
history it appears that farm people 
made this choice some time ago and 
have already committed themselves 
in favor of a program of perma- 
nent government aid. A more per- 
tinent question might be, how ean 
a policy of government interven- 
tion on the farmers’ behalf be made 
to work with a minimum of ex- 
pense, embarrassing surpluses, and 
obnoxious controls? 

All readers can benefit from the 
immense store of historical fact 
and analysis presented. Foresters 
ean learn how present-day forestry 
programs emerged as a part of 
broader national conservation and 
agricultural policies. They should 
also be interested to note that for- 
est credit and national forest graz- 
ing problems are treated objective- 
ly, and that the Norris-Doxey (now 
county forestry) program is cited 
as an example of the successful 
bringing of technical education and 
assistance to farm people. 

This book is to be followed by 
another study in which current 
farm policies will be evaluated crit- 
ically. Prof. Benedict and Dr. Os- 
ear C. Stine are directing the proj- 
ect, and publication is planned for 
1954. One hopes that they will 
propose some concrete and practi- 
cable alternatives for resolving the 
present farm policy dilemma. 


Sonon BARRACLOUGH 


Publications of Interest 


Station, Corps of Engineers. Compiled 
by Howard W. Luli, this publication 


carried pertinent excerpts from more 


Evapo -Transpiration: Excerpts 
From Selected References is Ovceasion- 
al Paper 131, Southern Forest Experi- 
ment Station, 704 Lowich Bldg., 226 
St. Charles Ave., New Orleans, La., 
Vicksburg Infiltration Project, in co 
operation with Waterways Experiment 


than 60 published articles and should 
be very useful in providing source ma- 


terial on this complex subject. 


Harris A. Reynolds 
(1883-1953) 


Harris A. Reynolds, executive secre 
tary of the Massachusetts Forest and 
Park Association since 1911, and 
secretary of the New England Fores 
try Foundation, died suddenly on 
October 16 of a heart attack. His 
home was at 95 Pinehurst Road, Bel 
mont 78, Mass. 

One of the best known forest conservationists in New England and an out- 
standing state forestry association executive, Mr. Reynolds had been active 
in forestry and park development for more than four deeades, 


Born in West Newton, Pa. on March 13, 1883, Mr. Reynolds was graduated 
at West Virginia University in 1909 with the degree of bachelor of science 
in civil engineering, and from Harvard in 1911 with the degree of master of 
landscape architecture. Settling in Boston to practice his profession, he became 
also the part-time secretary of the Massachusetts Forestry Association, and 
full-time executive secretary a year later. 

One of his early accomplishments, the first of a long series of successful 
enterprises in behalf of resource conservation, was the passage of a law 
establishing a state forest fire warden system. Another was a constitutional 
amendment to provide for special tax laws. 

Following study in Europe in 1913 of communal forests, he started a move- 
ment for town forests in Massachusetts. A life-long advocate of community 
forests, he served for several years as the chairman of the Society of American 
Foresters Committee on Community Forests. The more than 2,600 community 
forests aggregating three million acres in the United States may be said to have 
resulted at least indirectly from Mr. Reynolds’ initial efforts. 

His interests and activities literally covered all phases of forestry, and he 
was an effective force in public education for state forests, fire prevention and 
control, tree pest control, shade tree planting and roadside beautification, park 
and recreational development, prevention of water pollution, and numerous 
other enterprises in the public interest. 

A firm believer in the free enterprise system he fathered the New England 
Forestry Foundation in 1944, a nonprofit organization employing foresters to 
manage privately owned timberland under contract by providing complete 
forestry services at cost. The Foundation has served over 1,100 clients who 
have placed nearly a quarter-million acres under management. There are 14 
foresters on the payroll working in 11 forest management centers. 

On the national forestry front he was long active in obtaining support and 
funds for forest research, for national forests and parks, and for the control 
of forest and shade tree insect pests and diseases. Indeed, he was one of the 
most effective moulders of public sentiment that conservation has ever known. 
The late Austin Cary once paid Mr. Reynolds the ultimate compliment by de- 
scribing him as “a public opinion engineer.” 

Mr. Reynolds has been a member of the Society of American Foresters since 
1916. With his passing a great and influential force in forestry is gone. The 
void will be hard to fill. 


B. 
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General 


Development of Michigan’s Timber In- 
dustries Through Forest Products Re 
search, 32 pp. Illus. Michigan College 
of Mining & Technology, Houghton. 
1953. 


Forestry in New Zealand. 27 pp. Illus. 
New Zealand Forest Serv., Wellington. 
1953. Information Ser. No. 1. 


Forestry Problems. Section 1; Report of 
the Senate Interim Committee on Pub 
MWe Lands. . . State of California. 105 
pp. Publ. by the Senate of the State 
of California. 1953. 


Growing Wood for America. 30 pp. Tllus 
American Forest Products Industries, 


1816 N St., N. W., Washington 6, D.C 


Farm Forestry 
Farm Woodland Management. By G. B. 
Shivery. 34 pp. Illus. Univ. of Ten 
nessee, Agric. Ext. Serv., Knoxville 
1953. Publ. No. 346, 


Forest Management 


Fifteen Years of Management on 
Crossett Farm Forestry Forties. 
R. R. Reynolds. 27 pp. Illus. South 
ern Forest Expt. Sta., New Orleans. 
1953. Oceasional Paper No. 130. Pro 
cessed. 


the 
By 


Problems Facing Forest Management in 


the Central Rocky Mountains. By J. H. 
Buell. 6 pp. Rocky Mt. Forest and 
Range Expt. Sta., Fort Collins, Colo. 
1953. Sta. Paper No. 13. Mimeog. 

Reducing Wind Damage in the Forests 
of the Oregon Coast Range. By R. H. 
Ruth and R, A. Yoder. 30 pp. Illus. 
Pacific Northwest Forest and Range 
Expt. Sta., Portland, Ore. 1953. Re 
search Paper No. 7. Mimeog. 

Volume Tables for Permanent Sample 
Plots as Recommended by the Puget 


Sound Research Center Advisory Com 
mittee for Use in Western Washington. 


28 tables. Pacifie Northwest Forest 
and Range Expt. Sta., Portland, Ore. 
1953. Mimeog. 


Forest Resources 
Census of Woodlands 1947-49; Woods of 


Five Acres and Over Scottish County 
Details. 187 pp. Great Britain For 
estry Commission, London. 1953. Cen 


sus Repert No. 4. 10s (H.M. Sta. Off.). 


Forest Statistics for the Southern Coastal 


Plain of North Carolina, 1952. Sy 
J. FP. MeCormack. 45 pp. Southeastern 
Forest Expt. Sta., Asheville, N. C¢ 
1953, Forest Surv Release No. 41 


Processed. 


Grea 


London. 


Guide 


Fech 


1953, 


Hedaerow and Park 
Under Five 


t Britain 
1953. 


H.M. Sta. 


Ac 


Current Literature 


Compiled by Martna Mee tia, Librarian, State University of New York College of Forestry 


Range Management Section Compiled by Frances Fick, Library, U. S. Department of Agriculture 


Timber and Woods 
res, 1951. Tilus, 
Forestry Commission, 
Census Report No. 2. 
Off.). 


SS pp. 


Logging and Lumbering 


for the 


I] 
Mimeog. 


ner 


Construction 
Fired Lumber Dry Kiln. . . 
pp. 


of an Oil 
sy G. H. 


TVA, Norris, Tenn. 


The Performance of Circular Plate Rip- 


saws, 


By HW. J 


Endersby. 19 pp. Illus. 


Great Britain Dept. of Sei. and Indus. 


Research, London. 19453. Forest Prod 
ucts Res. Bul. No. 27. 1s. 9d (TIM. 
Sta. Off.). 
Pathology 

Conk Rot of Old Growth Doualas-Fir in 
Western Oregon. By and 
J. W. B. Wagg. 96 pp. Illus. Oregon 
Forest Products Lab. and Oregon 
State Forestry Dept. 1953. Bul. No. 4. 


Control 


the Northeastern States. 
Polder. U, 


ry. | 


of White 


Washington 25, 


Pine Blister Rust in 
gy C. Per- 
Dept. of Agrie., 


C. 1953. PA 


S. 
Dd. 


A New and Noteworthy Disease of Gam- 


har 
Poria 
Bagch 


Control 
and G 


(Gmelina 


ee, 39 


Arhorea 
Rhizomorpha Sp. 
pp. 
Publications, Delhi. 
est Records Vol. 1, No. 3 


Linn.) Due to 
Nov. By K. 
Manager of 
Indian For 
(Mycology). 


Illus. 
1953. 


Range Management 


Bia 
rou 


Sagebrush 
More Grass. 
singer and R. M. Hurd. 


with Chemicals 
By N. A. Kis 
24 pp. Tilus. 


Rocky Mtn. Forest & Range Expt. Sta., 


Ft. Ce 


ilins, Colo 


August, 1953. 


Molasses 


pp. 
Honolt 


Grass 


Illus. 
uu. Bul 


on 
By E. Y. Hosaka and J. C. 
Hawaii Agric. Expt 
No. 59. June, 1953. 


Sta. Paper No. 11. 


Ranges. 
Ripperton. 
Sta., 


Hawaiian 


Nutritional Requirements of Ewes Win 


tered under Range Conditions 
tein Requirements. 


and ot 


33 


hers. 


I, Pro- 
By J. L. Van Horn 
pp. Montana Agric. 


Expt. Sta., Bozeman. Mimeog. Cir. No. 


68 


Spruce. 
Kaufer 
nesota 
1953. 


January, 1953. 


Silviculture 
The Control of Dwarf Mistletoe on Black 


By R. L. 
t. 2 pp. 
School of 


Anderson and F. H. 
Illus. Univ. of Min- 
Forestry, St. Paul. 


Minn. Forestry Notes No. 13. 


Havaintoja Perdipohjolan Valtion Mailla 


Vuosina 1948-50 Suoritetuista Mannyn 


Ky/vois 


ta 


4 


(Observations on Pine Sow 
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ings on State-Owned Lands in Peraipoh- 
jola (Far North) im 1948-1950). By 
Gustaf Siren. 40 pp. Society of For- 


estry in Finland, Helsinki. 1952. Silva 
Fennica 78. 

Thinning Ponderosa Pine in the Pacific 
Northwest; A Summary of Present 
Information. By E. L. Mowat. 24 pp. 
Pacifie Northwest Forest and Range 
Expt. Sta., Portland, Ore. 1953. Re- 
search Paper No. 5. Mimeog. 


Use of Chutes for Ertraction of Thin- 
nings. By R. G. Shaw. 5 pp. Great 
sritain Forestry Commission, London, 
1953. Forest Reeord No. 20. 6d. (HLM. 
Sta. Off.) 


Soils 


Forest Soils of Japan. Report 2; Report 
3. Government Forest Expt. Sta., Me- 
guro, Tokyo, Japan. 1952, 1953. Text 
in Japanese with English summary. 


The Survey of America’s Soil Resources. 


sv R. M. Salter. & pp. U.S. Soil Con 
servation Serv., Washington 25, D. C. 
1952. Mimeog. 


Wood Technology and Utilization 


Directory of Government S pecifica- 
tions for Wood Products. 31 pp. Tim 
ber Engineering Co., 1319 18th St., 
N. W., Washington 6, D. C. 1953. 


The Fleru: 
T Beams 


Behavior of Small Wood 
83y B. M. Radcliffe and F. G. 


King. 15 pp. Tllus. Purdue Univ. 
Agric. Expt. Sta., Lafayette, Ind. 
1953. Sta. Bul. No. 590. 


Groundwork Pulping of Ponderosa Pine 
Thinnings. By FE. R. Schafer and Axel 
Hyttinen. 4 pp. U.S. Forest Products 


Lab., Madison, Wis. 1953. Rept. No. 
R1947. Mimeog. 

Properties and Defects of Wood; 8rd 
Annual Industrial Safety Institute. 


Comp. by G. H. Fechner. 10 pp. TVA, 


Norris, Tenn. 1953. Mimeog. 


Shear Deflection in Timber Beams and a 
Method for the Determination of Shear 


Moduli. By B. M. Radcliffe. 14 pp. 
Purdue Univ. Agrie. Expt. Sta., La- 
fayette, Ind. 1953. Sta. Bul. No. 589. 


Utilization of Mill Residues in the Tim- 
ber Products Mills of the Lakeview 
Working Cirele. By A. C. Knauss. 14 
pp. Pacifie Northwest Forest and 
Range Expt. Sta., Portland, Ore. 1953. 
Research Paper No. 6. 


Wood Chips—A Good Material for Live- 
stock Bedding. By R. C. Brundage. 
12 pp. Illus. Purdue Univ. Agric. Expt. 
Sta., Lafayette, Ind. 1953. Sta. Cir 
No. 395. 
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Society Affairs 


GEORGE L. DRAKE, President 
Simpson Logging Company 
Shelton, Wash. 


WILLIAM J. BROWN 
Woodlands Department 
Kimberly-Clark Corporation 
Neenah, Wis. 


D. B. DEMERITT 
Dead River Company 
6 State Street 


Bangor, Me. 


FRANK H. KAUFERT 
Schoo! of Forestry 


University of Minnesota 
St. Paul 1, Minn. 


Officers and Members of the Council, 1952-1953 


ELwoop L. DemMMON, Vice President 
Southeastern Forest Experiment 

Station, Federal Building 
Asheville, N. C, 


C. Ovro LINDH 
U. S. Forest Service 
P. O. Box 1310 
Albuquerque, N. M. 


Gorpon D. Marckworrn 
College of Forestry 
University of Washington 
Seattle 5, Wash. 


Ricwarp FE. MCARDLE 
Forest Service 
U. S. Department of Agriculture 


> 


Washington 25, D. C. 


CLEPPER, Executive Secretary 
Mills Building, 17th Street at Penn 

sylvania Avenue, N. W. 
Washington 6, D. C. 


EARL PORTER 

Southern Kraft Division 
International Paper Company 
Mobile 9, Ala. 


Perry A. THOMPSON 
Room 769 

681 Market St. 

San Francisco, Calif. 


Rurnrorp H, 
Department of Forestry 
University of Missouri 
Columbia, Mo. 


Coming Events 


Mid-Century Conference 
Resources for the Future 


Resources for the Future, Inc., will 
hold its “Mid-Century Conference” in 
Washington, D. C., December 2-4. 


Western Forestry and 
Conservation Association 
The Western Forestry and Conser- 
will hold its 44th 


forestry conference and annual meet- 


vation Association 


ing, Seattle, Washington, December 


8-12. 


Northern California Section Meeting 
Section 
De- 
convention 
Mart in 


The Northern Califernia 
will hold its annual meeting on 
the 


Mercantile 


using new 
the 


San Francisco. 


eember 5, 


facilities at 


Southeastern Section 
Annual Meeting 


The meeting of the South 


eastern Section, S.A.F., will be held in 


Jan. 29 


annual 


Thomasville, Ga., and 30, 
Meeting headquarters will be the Hotel 


Scott. 


The President’s Column 


This is my last 
statement as Pres 
ident to appear:in 
the JOURNAL. 
During the 
have 


past 
year I used 
this column to re 
Society 
activities that I 
thought would be 
to the 
I hope 
these monthly statements have helped 
bring the Council and the membership 


port on 


of interest 


members. 


closer together. 

But it is not about the past that I 
want to write to now. IT want to dis 
cuss the future, and in particular a 
project that has great possibilities for 
making the Society numerically and 
financially stronger. 

I want to tell you about the current 
membership campaign and our goal 
1954. 

As authorized by 


for 
the 
stepped-up membership program was 
The goal: a net 


Council, a 


launched October 1. 
increase of 1,000 members by the end 
of 1954. 

It is not an impossible goal, but it 
promises to be a tough one. To reach 
it will require extra effort and close 
cooperation by our Sections, our Chap 
ters, our forestry schools, and our 
members in general. 


As in the past, the steady advance 
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ment of qualitied Student Members 
and Aftiliate Members to Junior Mem 
bership, and of Members to 
full must 
Through such advancements the Soci 


Junior 
Membership, continue, 
ety as well as the members concerned 
grow in professional maturity. 

But, to get a net increase of 1,000 
new members, the most vigorous activ- 
ity must be put on obtaining applica 
for the four entering 
These are the grades of Student Mem 
ber, Junior Member, Affiliate Member, 
and Member. 

Not to be overlooked are those who 
are eligible for Affiliate Membership. 
Some of our best members have come 
up through this grade; and the for- 
estry-minded logging superintendent 
or the man in the plant keenly inter 
ested in better utilization 
potential Jim Girard. 


tions grades. 


Associate 


may be a 


I felt our Colorado Springs meeting 
was a success when Don McKenzie, a 
Inland Empire 
fame, thought it worth while to attend. 
We need the down-to-earth approach 


tree-root logger of 


these men can bring to our many for 
estry problems. 

In order to measure membership re 
sults against potentials, our Washing 
ton office worked up proposed quotas 
each Section. 
These are not impossible quota, keep- 
ing in mind that new Student Members 
might well make up half the quota 
At any rate, it will 
be interesting to see how the plan 


of new members for 


in some Sections. 


works. 
Keep in mind that simply to get 
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FISCAL YEAR MEMBERSHIP 
CAMPAIGN 


Box Score 


Student applications received 


FISCAL YEAR MEMBERSHIP 
CAMPAIGN 


SECTION Box Score 


December 
listing 


School 


Alabama Polytechnic [nstitute 


University of California 
Colorado A & M College 
Duke 


University of 


University 
Florida 
University of Georgia 
Idaho 
College 
State 


University of 
Iowa State 
University 
Maine 

University of Massachusetts 


Michigan State College 


Louisiana 


University of 


University of Michigan 


University of Minnesota 
University of Missouri 
Montana State University 
State University of New 
North Carolina State 


State 


York 
College 
Oregon Colle ue 


Pennsylvania State College 


Purdue University 
Utah State 
University of 
West 
Yale 


Agricultural College 
Washington 


Virginia University 


University 


Totals 


Total 
vear 


fiseal 
1954 


Section 


Allegheny 
Appalachian 
Central Rocky 
Central States 
Columbia River 
Gulf States 
Inland 


Intermountain 


Empire 


New England 
New York 
Northern 


Ozark 
Puget Sound 


Southeastern 


Southwestern 
Upper Mississippi 
Washington 
Wisconsin Upper 


Totals 


Mountain 45 


Kentucky Tennessee 


California 


Northern Roeky Mountain 


Southern California 


Student, Junior, Affiliate, Associate 


Applications reeeived* 


Total 
fiscal year 


Proposed December 
1954 quota listing 


100 


boo 


110 
140 


Valley 


Michigan 
1,500 126 126 


(initial) grades only. 


1,000 new members will not give us a 
net increase of one 
1954. We 


deaths, resignations, and terminations 


thousand by the 


end of must allow for 
hecause of failure to pay dues. Hence, 
to offset these losses, a total of at least 
1,500 applications for the entering 
grades will be needed to effect a net in 
erense of 1,000, 

During my term as president T have 
had an opportunity that I never had 
before to find out what 


Society run. The driving force is the 


makes the 


work of all those who serve as elected 
officers of the Council, Sections, Chap 
ters and Divisions, and on committees 
of these units of our organization. 
Among all the hardworking and faith 
ful in this group, there are none more 
important to the than the 
Membership Committees 

But the Committees 
do all the membership werk 
that needs to be done; in fact, they 
should not be expected to do it. Every 
single member of the Society should 
think of 


committee of one. 
In the United 


Society 


Membership 


cannot 


himself as a membership 


States and Canada 


there are several thousand eligible for- 
S.A.F. 


Some, of course, are not in forestry, 


esters who are not members. 
but many are, and every one is known 
Here, 
then, is the biggest pool of potential 


to one or more of our members. 


members. 

Starting this month, there is pub- 
lished a “box seore”’ to inform the 
Sections of their standing. These box 
make un- 


favorable comparisons among the See- 


scores are not intended to 
tions, but simply to keep a record of 
results. If the box scores bring on a 
little competition, why, that is an old 
American custom and is all to the 
good. 

I have appreciated the opportunity 
to serve as your President. The past 
two years have brought me many new 
friends and a broader knowledge of 
our profession than I ever had before. 
During this period I have asked many 
members to do work for the Society 
by serving on committees o: in other 
capacities. Never once was 1 turned 
down; instead, I had nothing but the 
grandest cooperation. 

Now I final request to 


have one 


make of YOU. Try to get at least one 
new member in 1954. 


RRR 


Reports of Divisions, 
53rd Annual Meeting 


(Continued from November) 


Division of Education 


The annual meeting of the Division 
of Edueation held in 
Springs, September 14. About 80 peo- 


was Colorado 
ple attended the morning session and 
125, the afternoon. 
under the chairmanship of George B. 
Hartman, Iowa. Lewis M. Turner, 
Utah, was acting secretary. 


The meeting was 


The morning session was devoted to 
a panel discussion on effective teach- 
ing led by Archie E. Patterson, Geor- 
gia. Short lead-off speeches were made 
by Paul Dunn, pinch-hitting for Wal- 
ter MeCulloch; Myron Krueger; 
Frank Kaufert; and George B. Thomp- 
Fach followed by 
diseussion, 


son, was 
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The afternoon session was devoted 
to a similar panel type discussion on 
Better Forest Apprenticeship led by 
Ross Williams. 
by Richard Preston; Emanuel Fritz; 
George Garratt; Clinton Wasser; E. F. 
Heacox; Harold Ahlskog; and Wil- 
liam C. Finley. 
all topics followed the lead-off speaker 
in both panels. 

Stephen Spurr reported on the study 


Diseussions were led 


Lively discussion on 


of need for a proposed Journal of 
Forest Science. Of twenty-two schools 
who returned a questionnaire, 60 per 
cent though such a journal was need- 
ed now; 21 percent thought it might 
he needed sometime in the future, and 
19 percent thought there was no need 
for such. 

At the business meeting, the Divi 
sion voted to petition the S.A.F. Coun 
©] to authorize a study of forestry edu 
cation in the United States similar to 
the study previously made by Graves 
and Guise. This petition was in line 
with the 
made by the 
School Executives. 

The Division also voted to recom 
mend to the Couneil of the Society 
that a committee be appointed to study 
the needs for a scientific Journal of 


previous recommendation 


Council of Forestry 


Forestry; this was the outcome of 
Spurr’s report mentioned above and 
his recommendation. 

The following officers were elected 
for the next year: Kenneth P. Davis, 
School of Natural Resources, Univer- 
Michigan, Ann Arbor, chair- 
Patterson, School of 


Georgia, 


sity of 
man; Archie FE. 
Forestry, University of 
Athens, vice chairman; and J. Whitney 
Floyd, Utah State Agricultural Col- 
lege, Logan, secretary. 
Lewis M. TURNER, 
Acting Secretary 


Division of Forest-Wildlife 
Management 


The annual meeting of the Division 
of Forest-Wildlife Management was 
held in the Little Theatre of the City 
Auditorium in Colorado Springs, on 
Wednesday afternoon, September 16, 
1953. Galen Pike directed the meeting 
which was attended by approximately 
fifty foresters, all of whom appeared 
to be keenly interested in wildlife 
management problems on private as 
well as publie lands. 

After a few introductory remarks by 
Chairman Pike, the following papers 
were presented: 

“Wildlife Management in Relation 
to Multiple Use” by Ralph R. Hill. 

Mr. Hill also projected an excellent 
set of color slides to emphasize and 


illustrate points covered in his paper. 
Included were effective examples of 
both good and bad conditions winch 
clearly reflected proper or improper 
natural resource management. 

Ralph E. Crowell led the discussion 
on the problems and facts presented 
by Mr. Hill and also added a few 
points for general discussion by the 
group. 

“The Problems of Supervised Hunt 
ing on Public Lands” by George H. 
Kelker. 

Gilbert N. Hunter led a very inter 
esting discussion on the problems pre- 
sented in this excellent paper and also 
additional problems based on his work 
and experiences as State Game Man 
ager in Colorado. 

“Wildlife Values in Western Wil 
derness Area Management” by James 
P. Gilligan, 

Mr. Gilligan covered the purposes 
and history of the National Forest 
Wilderness Areas in a very thorough 
manner and then presented and dis 
cussed some of the important and diffi 
cult problems that have developed on 
many of the wilderness areas as a re 
sult of the policies under which they 
have been managed 

Discussion of this paper and the in 
teresting observations developed was 
led by A. Allen MeCutchen. 

“Management of Black Hills Deer” 
by Lester M. Berner. 

Mr. Berner’s) paper was supple 
mented with a set of maps and charts 
which effectively illustrated the man 
agement problems and programs de 
scribed. 

Discussion leader on this topic was 
Horace Nixon. 

Some of the highlights developed 
during the discussions of these papers 
were as follows: 

1. The general publie is reluctant to 
accept new policies and programs in 
game management. 

2. New plans can move no faster 
than the publie desires or will follow. 

3. An effective public relations pro 
gram and an informed public are ab 
solutely necessary. 

4. Land managers and the public 
must accept research and reports by 
wildlife technicians. 

5. Wildlife need not be considered 
a secondary resource or by-product of 
some other major land use in all areas. 
(Wildlife is the second largest indus 
try in Colorado.) 

6. Supervised hunts will be neces 
sary in the future on both private and 
publie lands. 

7. The key to the problem of super 
vised hunts on publie land is author 


AMERICAN 
FOREST 
MANAGEMENT 


By kK. P. Davis, University 
of Michigan. The Amert- 
can Forestry Series. In press 


Here is a book combining 
the fundamentals of forest 
management and the princi- 
ples and methods of valuation 
as applied to forest manage- 
ment problems. Not regional- 
ized or localized, this system- 
atic presentation attempts 
to cut through the formalism 
which has surrounded man- 
agement methods and_ tech- 
niques for the past several 
years and encourages people 
to think with 
directness about management 
problems. Well illustrated by 
specific examples, it is a valu- 


balance and 


able reference or textbook for 
students and professional for- 
esters. 


Send for a copy 
on approval 


McGRAW-HILL BOOK CO., INC. 


330 West 42nd St., N. Y. 36, N. Y. 
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high winds and insects are forest enemies... 


forests of the Pacthe Northwe=t, trees ore damaged annually by wind 


and disease than are lost by tire, When high winds blow the moon 
tatwe, they knock dows many strong and healthy 


trees as well as older 
weakened ones. Such windiall areas 


ideal breeding grounds for Doug 
beetles. These tree-hillers bore to through the bark and batch their « 


cut in seft wood the beetle population imercases, they leave 


the downed tomber and hill live. «tanding trees by cutting them lifelines 


lree farmers thust cometantl wateh «ach areas and plan to harvest 
infested trees as seen ae posable, wooed on beethe-hilled trees remains 


ound for several years. prompt harvesting makes it available for use and 


removes a potential beeth: breeding ground as well, Other types of destenctive 


ets the sprace tusseck moth aod hemlock | 


are 
rolled by acral spraying 


erent eprdenues. more than tree farmers are protectin wees be os 
2° millen acres of privately owned tumberland. Ad nd better methods of preventing the bie to aliminate the beetle 
are managed as certitved tree farms, as at loss of good timber by insect damage breeding ground and rece ver usable wood. 
4. Tacoma, Wo ashingtan for free copy of oor colorful and interest: 


free Farming in the Pacific Northwest 


Timber Company forestland 


is one of the nation’s most calualde and corsatile 
rane materials. pile fi overs day 


os lumber, palp and paper, thers, chemicals and in many 


j other ways. To sapply this market, our companys is grow 
Weyerhaeuser Timber Company 


jag trees and manafacturing a caret: of farest products 


National opinion surveys indicate that the public does not know 
about the progress being made in industrial forestry. Weyerhaeuser 
Timber Company is telling part of the story in a series of national 
magazine advertisements such as reproduced above. The Company 
believes that all who are engaged in industrial forest management 
should tell the facts about tree farming at every opportunity 
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ization of game commissions to regu- 
late seasons, kill, ete. 

8. Too much emphasis may be given 
to wildlife management problems on 
large areas of publie lands, while many 
smaller privately owned tracts receive 
little 


9. There is a wide difference of onin- 


or no consideration. 


ion about the wilderness conception 
and should be 
managed, especially where over-popu- 
lations of big game have resulted in 
damage to basie as well as renewable 


how wilderness areas 


resources. 

How far should the Forest Service, 
hahi- 
tat, go to reduce this damage? This 
question must be answered in the near 
future. 


as custodians of the threatened 


Business Meeting 


The only business transacted was 
the election of the following officers : 
Chairman—J. V. K. Wagar 
Vice-Chairman—Ralph King 
Secretary— Herman Olson 
Crirrorp C. SPENCER 
Secretary pro tem 


Division of Range Management 
The Watershed Man- 


agement and Range Management met 
in joint session, on September 16, the 
third day of the annual meeting at 
Colorado Springs. This arrangement 
provided an opportunity to test the 
advantages of a joint meeting of two 
inter-related subject 


Divisions of 


divisions with 
matter. 
Chairman Harold G. Wilm presided 
over the forenoon portion of the pro 
gram which was devoted to watershed 
topics, covered in a separate report. 
Price 


session 


opened 
with a 


Chairman Raymond 
the afternoon 
brief report of the year’s activities and 
pertinent comments on the role of the 
Range Division in the Society of Amer- 


range 


The remainder of the 
papers followed the 
printed program, with one exception: 
the substitution of a short 
session for the lead-off paper “Range 
Condition as Defined by Forage Pro- 
duction and Watershed Values,” by 
EK. H. Reid who was unable to attend. 
The of the program as a 
whole to and wildland 
management is indicated by the titles 
and themes of the talks, as follows: 
“Recent Developments in California 
Range Managements” by M. W. Talbot. 
Theme: How recent results of range 
research and experience shed light on 
how the Division of Range Manage- 
ment can be most useful to forestry. 


ican Foresters. 


and diseussions 


business 


relation 


forest other 


“Condition and Trend of Mountain 
Rangeland as Affected by Erosion” by 
Lincoln Ellison. 

Theme: The importance of correct 
evaluation of soil erosion as an index 
of forest range condition, particularly 
when the trends of vegetation and soil 
are in opposite directions. 

“Surface Runoff and Erosion 
Pine Grasslands of the Coloroda Front 
Range” by EB. G. Dunford. 

Theme: Some problems on forest 
rangelands in this highly 
erodible soils, and progress in relating 


from 


region of 


grazing and soil stability. 

“Range Management in the South 
west” by C. E. MeDuff and Walter L. 
Graves, 

Theme: Definition, status and objec 
tives of management under arid condi 
tions; and five which 
prise the base for effective managment 


concepts eom 
plans for forest ranges. 

“Evaluation of  Range-Watershed 
Conditions of Mountain Grasslands in 
Western Colorado” by G. T. Turner 
and E. J. Dortignae. 

Theme: Preliminary guides to a bet 
ter understanding of the relative values 
of different types of plant cover from 
the dual standpoint of herbage pro- 
duction and watershed protection. 

Attendance during the afternoon 
totalled about 90. Those signing the 
register represented a wide geographic 
spread (from Florida to Alaska) and 
perhaps comprised a fair sample of 
Society membership in terms of fed- 
eral and state and 
Industry representation was weak. 
Grant A. Harris 

Secretary 


agencies schools. 


EEE 


Central States Section 
Holds Annual Meeting 


The annual meeting of the Central 
States Section was held October 12-14 
on the Sinnissippi Forest near Oregon, 
Ill. Nearly 100 members and guests 
attended. 

At a business meeting on the evening 
of October 12 at White Pines Forest 
State Park, made by 
Ralph W. Lorenz, Section chairman; 
B. chairman and 
chairman of the Membership Commit 
tee; Robert Craig, secretary-treasurer: 


reports were 


Grabow, vice 


and other Section committees. 

On October 13 and the morning of 
the 14th, field trips were made to the 
Sinnissippi Forest and sawmill. This 
forest, a privately owned tract of 2,700 


acres, is under intensive management. 
Howard W. 


charge. 


Fox is the forester in 


Binders For 
Journal of Forestry 


Holds 12 issues of Journal. 


Black imitation leather — stiff 
board — square corners — lined. 


Title Journal of Forestry 
stamped in gold foil on front 
cover and backbone. 


Price $2, postpaid. 
Order today 


SOCIETY OF AMERICAN 
FORESTERS 


Mills Building 
Washington 6, D. C. 


TREEP 


THE ONLY TREE PLANTING SLED 


Adapted to all sorts of planting con- 
ditions — sandy to stony soils, level 
fields to steep hillsides. Especially use- 
ful where the ground is rough and the 
going tough. 


For circular write: 


T D P. O. Box 163 
Syracuse 10, N. ¥. 


When writing to advertisers mention 
the Journal of Forestry 


HAZARD NURSERY SEEDER 


This machine, adapted to large scale nursery 
planting has been used successfully in South- 
ern State and Forest Service Nurseries for many 
years. Now manufactured on order. Delivery 
within a few weeks’ time. For additional in- 
formation address 
James O. Hazard, M.F., 4407 Hunt Place, 
Nashville 12, Tenn 
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The NwGA-8 


PACIFIC 
PUMPER 


Now in regular service and field tested 
and approved, the new “GA-8" is show 
ing itself to be another top performer 
in the famous PACIFIC PUMPER 
line 

With or without electric starter* the 
lightweight “GA.8" is especially adapted 
to tanker use as a portable unit the 
special sled type mounting means easy 
handling rough terrain Light 
enough to be readily carried, the air 
cooled, ‘cycle engine develops top 
volume and pressure for its weight. 

Phe engine and pump are standard 
Pacific Units and have been fully tested 
and approved 


*Optional equipment 


DIMENSIONS 


Length 2834 inches 
Width inches 
Height 24% inches 


NET WEIGHT 


GA-8 (without starter) 
GA-8-S (with starter) 


115 Ibs 
140 Ibs. 


PERFORMANCE 
Pressure 
50 


Normal operation is 20 C.P.M 
at 250 Ib. pressure. 


PACIFIC 52° 


“Pacolized’’ Hose 


is a made-to-order 
partner for all port 

able or emergency 
water supply equip 

ment. “Pacolized” Hose is permanent- 
ly mildew proof and rot-resistant. Made 
from “line” flax fibers it is the most 
flexible hose of its type, lightweight 
and easy to carry 

Specify Pacific” Pumpers, Hose and ac 
cessories. Write for information on the 
new “(.4-8" and the full line of PACIFIC 
fire equipment, perfected for portability 
and performance. 


On the evening of October 13 Mrs. 
Florence Miller, owner of Sinnissippi 
Forest, and her husband, Dr. Miller, 
were guests of the Section. Mrs. Mil- 
ler deseribed the historical develop- 
ment of the property. Other speakers 
at this session were Henry Clepper, 
S.A.F. executive secretary, and Dr. 
Kk. R. Martell of Purdue University 
who commented on the state forestry 
situation in Indiana. 

Dr. Nelson Spaeth was in charge of 
the program for the meeting, one of 
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the most successful ever held by the 
Section. 

New officers were elected as follows: 

Chairman, R. H. Grabow, U.S.F.S., 
Bedford, Ind. 

Vice chairman, T. D. Stevens, De- 
partment of Forestry, Michigan State 
College, East Lansing. 

Secretary-treasurer, Charles S. Wal 
ters, 219 Mumford Hall, Illinois Agri 
cultural Experiment Station, Urbana, 


Ml. 


The Society of American Foresters’ Forestry 
Research Project 


The following statement was pre- 
sented at the session of forestry re- 
search and education of the fourth 
American Forest 
Washington, D. C 
1953, 

In 1928 the Society of 


Foresters cooperated with the Nation 


( ONndTESS held w 
Octoher 1. 


American 


al Academy of Seience on a study of 
forestry research in’ North America. 
This study was made possible through 
a grant from the General Edueation 
Board of the Rockefeller Foundation. 
The results of this earlier study were 
published in a book, The Role of Re- 
search in the Development of Forestry 
in North America, by IT. W. Bailey 
and HI. A. Spoehr. 

The twenty five years since this 
study have witnessed much progress 
and many developments in forestry 
research. How significant are these 
Hlow well are we meet- 
What redi- 


rection of our research effort is needed? 


developments? 


ing our research needs? 


These are but a few of the questions 
that have been and are being asked 
about forestry research as we know it 
at present, 

A grant of funds by the Rockefeller 
Foundation to the Society of Ameri- 
can Foresters in 1953 makes possible 
a new study of forestry research in 
North America. This study has as its 
objectives the following: 

1. To review the progress of for- 
estry research in North America dur- 
ing the past quarter-century. This 
covers a notable stage of development 
in several fields. It dates back to the 
MeSweeney-MeNary Forest Research 
Act of 1928. 

2. To summarize the status of cur- 
rent forestry research by all agencies: 
governmental, industrial, institution- 
al, and private. 

3. To set goals for forestry re- 
search during the next quarter-cen- 
tury. As our profession matures, for- 


estry practice will be appraised as 


to “how good” instead of merely 
“how much.” Significant development 
here will depend on the progress of 
research. Broad recommendations for 
forestry research during the next 25 
vears will be made in the light of 
evaluation of the adequacy of current 
researeh, and best available estimates 
of our future needs for forests and 
closely related resources. 

The overall objective and pur 
pose of the study is as stated in the 
Societv’s Articles of 
“To stimulate research and achieve 


Incorporation : 


ment in the science of forestry.” 

The Forestry Research Project is 
under the direction of a five-man 
steering committee representing the 
Society of American Foresters and 
the National Research Council. The 
members of the Steering Committee 
are: 

KE. L. Demmon, chairman, U. S. 
Forest Service. 

Henry Clepper, Society of Amer 
ican Foresters. 

C. F. Korstian, Duke School of 
Forestry. 

H. L. Shirley, State University of 
New York College of Forestry. 

B. MeKean, Timber’ Engi- 
neering Company. 

Personnel on the project consists 
of F. H. Kaufert, director, and W. 
Hf. Cummings, project forester. It is 
expected that added personnel and 
part-time consultants will be employed 
as the project progresses. 

The study will cover all fields of 
forestry and closely related research 
including: forestry research policies, 
programs, administration; forest bot 
any, silvics; silviculture; forest pro 
tection; mensuration, statisties; forest 
economies; forest management; tim 
ber harvest; timber produets inelud 
ing wood technology, wood chemistry, 
conversion and marketing; and = as 
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sociated forest uses such as water 
shed, range, wildlife, and reereation. 

Both quantitative and qualitative 
information will be gathered in order 
to determine how much and how well 
organized and effective are our pres 
ent research efforts. This will include 
an inventory of research projects be 
ing carried on by the federal govern- 
ment, the states, educational institu- 
tions, and others. This inventory will 
include information on project organ 
ization, manpower, and finances. 

Qualitative information on research 
in progress will be obtained by rather 
detailed examinations at selected and 
representative institutions. 

It is hoped to extend this study te 
Canada and Mexico so that it will be 
comparable to the study made in 1928 
The results of the Forestry Research 
Project) will be presented in book 
form and published by the Society of 
American Foresters. The results of 
individual parts of this study may be 
summarized and presented separately 
through the JourNAL OF Forestrry or 
other publications. 

Much of the information on whieh 
the final conclusions of this study will 
be based must necessarily be obtained 
by questionnaire. The use of ques 
tionnaires will be kept to a minimum, 
but complete avoidance of question 
naire-use in a study as broad and all- 
inclusive as this one is difficult if not 
impossible. The qualitative examina 
tions which will and must be made in 
order to give the study its maximum 
value will require considerable time 
from the personnel of the several for 
estry research agencies. In order that 
the results of the study may be of max 
imum value the complete cooperation 
of those involved in the administration 
of forestry research those en 
gaged in actually conducting this re 
search is essential. 

We appreciate this opportunity to 


with HARODIKES 
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Portable Canvas Water Tanks 
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present to the Fourth American For 
est Congress this brief outline of the 
Society of American Foresters’ For 
estry Research Project. We solicit 
your complete and wholehearted co 
operation in the conduct of this study 
necause only through your coopera 
tion can it be a complete success and 
act as a stimulating influence to Amer 
ican forestry research. 
F. Kavrert 
Director 
Forestry Research Project 
EER 
Inactive Status 
Society members temporarily sery 
ing in the armed forces may request 
that they be placed on inactive status. 
Inactive members do not receive copies 
of the JOURNAL OF ForESTRY, nor are 
they permitted to vote. They are con 
sidered as members of the Society and 
nay be restored to active status upon 
request, with the payment of current 
dues, upon return to civilian life. 
Other Society members may request 
inactive status because of financial 
stringency or for personal reasons, 
provided such requests have the ap 
proval of a Seetion., 


Ketired Status 


Members and Fellows retire 
from active forestry practice after 
having been members of the Society 
for 20 years or more may, Upon ap 
plication to the Council, continue as 
voting members, but have their dues re 
mitted except for an annual charge of 
#5 should they desire to receive the 
JOURNAL OF Forestry and other So 
ciety publications. 

Members granted such retired status 
in the Society must continue to pay 
Section dues in order to continue as 
Section members. 
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-HARODIKES INCORPORATED | 


NORTH DIGHTON, MASSACHUSETTS 


923 


BRANDING HAMMERS 


For branding logs, poles, ties, and pulp- 
wood. Trade-mark your products. 
A. 
Marking Devices 


10003 S. E. ECKLER AVENUE 
PORTLAND, OREGON 


FOREST METEOROLOCIST 


Vire Danger Rating . . . Weather Instruments 
Sales and Service . . . Weather Modification 
Research Forecasts and Advisories 


J. B. “Ben” MELIN 


2806 32nd Ave. S. Seattle 44, Wash. 
Telephone RA inier 0356 


Infringers and 
imitators warned 


Patents. Best 
material, Sold by 
the thousands 


THE RENOW AED 
CHARLES H. RICH 
“Porest Fire Fighting Tool” 
Write for Prices and Descriptions 


feneva Riel iekel WOOLRICH, 


rubsrculoats 


Forestry Employment 


— 
S.A.F. members are privileged to insert one 
60 word advertisement in this column without 
charge. Forest industries desiring to employ 
foresters may insert advertisements at the rate 
of $4 per column inch. Copy must be received 
by the end of this month for an advertisement 
to appear in the issue after next 

Obviously, the Society cannot assume re 
sponsibility beyond making it possible for pros- 
pective employee and employer to enter inte 
negotiations. 


Positions Wanted 


Forester, B.S. New Hampshire 1948, M.F. Yale 
1940, desires job in forest management, per- 
sonnel work, or sales, in northeast, preferably 
New Hampshire. 29%, married, three children, 
navy officer three years’ experience in New 
England, cruising, buying, general sawmill 
work Desire to start.January Ist upon re- 
lease from active duty 

fox ©, Journal of Forestry, Wills Building, 
Washington 6, 


: 
| 
G in 5 
en 
i 
fo 
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| 
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Champion Portable Fire Pumps 


Darley Portables Must 
Be Good! State of Minn. 
Forestry Dept. Has 45 
Champions in Service! 


Darley Champion Portable Fire Pumps 
were selected over other makes by the 
State of Minnesota for hard service in 
the State Forestry Department. 


Darley Engineering Brings You More 
Water and Higher Pressures with 
Champion Lightweight Portables. 


Capacity up to 250 gallons per minute. 


Pressures up to 125 Ibs 


Write for 108 page catalog of Fire 
Equipment Also 44 page booklet of 
Fire Pumps and Fire ‘Trucks. 


Ww. 8 DARLEY & CO. CHICAGO 12 
Manufacturers of Champion Fire Pumps and 
Champion Fire Apparatus 


MACHINE 


TREE PLANTING? 


Write for Complete Informa- 
tion and Literature Describ- 
ing the FORESTER and the 
CONSERVA TOR Tree Plant- 
ing Machines 


TREE GIRDLING? 


Write for Complete Information and 
Literature Describing the 


“HANDI-GIRDLER” 
UTILivy 
TOOL & BODY CO. 
MARION, WISCONSIN 


Membership Applications 
and Advancements 


Proposals for admission, advancement, and 
reinstatement received in the Society office dur- 
ing the month of October are listed below. 

Action on the eligibility of those proposed 
for membership as listed below will be taken 
by the Couneil as of January 2. 1954. Com- 
munications fron voting members regarding 
the membership eligibility of these persons 
should be received in the Society office prior 
to that date 


Allegheny Section 


Student Grade 
PENNSYLVANIA STATE COLLEGE 
Bell, R Mitchell, H. H 


Wrest VIRGINIA UNIVERSITY 
Angotti, J 


Junior Grade 
Students Eligible for Automatic Advancement 


PENNSYLVANIA STATE COLLAGE 
Lewis, R. P 


VIRGINIA UNIVERSITY 
Funkhouser Ww 


Kauffman, } F Staff Asst a P. 
phone Co., Baltimore, Md Pa. State, B.S 
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Affiliate Groude 
Kunkel, O. W Asst. Forester, N. J. Dept. of 
Cons., Trenton, N. J Rutgers Univ B.S., 
(Pre Forestry), 1940 


Appalachian Section 


Junior Grade 
Students Eligible for Automatic Advancement 


NORTH CAROLINA STATE COLLBGR 
Lane. E. B Stokes, J ; 
Langley, W. R. 


Montgomery, C. A Field Asst Int. Paper 
Co. Union, 8. ¢ W. Va. Univ., B.S.F, 


Simmons, F., Asst. Land Bunk Appraiser, Fed 
eral Land Bank, Columbia, 8S. C.; Univ. of 
(ia B.S.F 1949 

Smith, J. W., Jr. Forester, U.S.F.S., Moncks 
Corner, 8S C State Univ. of N. Y., B.S.F., 
1953 


Central States Section 


Student Grade 
MIcHIGAN STATE COLLEGR 
Fast, ©. H. Kollar, F. J 
Ellis, G. R, Strobel, H. F. 
Gildemeister, G. L. 


PurpUB UNIVERSITY 
Boles, M. FE Munier, P. L 


Boveri, R. G. Poling, J. G. 
Carlson, W. D. Stetzel, D. L. 
Cottrell, R. L. Swain, D. B. 
Gemmer, T. V. Warne, M. R. 
Hunt, J. T. Weber, J. T. 
Klemever, J. L. Wilber, R. 


McGlone, J. B. Wolter, J. C. 
Mead, M. F 


Junior Grade 
Students Eligible for Automatic Advancement 


MICHIGAN StTaTe COLLEGE 
Babbitt, W. E. Stubbs, J. 
Coates, A. J. Vorselen, A. L. 
Sedlock, E. J. 


UNIVERSITY OF MICHIGAN 
Fasterbrook, A. L. Schmeekpeper, T. G 
Heikkensen, H. J. Skilling, D. D. 


Columbia River Section 


Student Grade 
OREGON STATE COLLEGE 
Davis, J. W. Jones, W. In 


Junior Grade 
Kelly, F. B., Farm Forester, State Div. of 
Forestry, Vancouver, Wash.; Univ. of Wash., 
B.S.F., 1950. 
O'Neal, R. E., Sales Asst.. Long-Bell Lbr. Co., 
Longview Wash.; lowa_ State College, 
B.S.F., 1949. 


Guif States Section 


Junior Grade 
Campbell, T. E., Forester, A. J. Hodges In- 
dustries, Inc., Many, La.; La. State Univ., 
B.S.F., 1951; M.S., 1952 


JOURNAL OF FORESTRY 


Member Grade 
Morris, D J., Asst. Board Mill Supt., Flint- 
kote Co.. Meridian, Miss Iowa State Col- 
lege, B.S.F., 1935; Mich. State College, M.S., 
1939. (Junior, 35R52). 


New England Section 
Student Grade 


UNIVERSITY OF MASSACHUSETTS 
Bouchard, P. H. Henry, R. F 
Carlson, K. L. Houston, D. R, 
Deceille, P. A. Lincoln, A. C. 
Dort, C. W. Pywell, R. 


Junior Grade 
Students Eligible for Automatic Advancement 


UNIVERSITY OF MAINE 
Cameron, W. 8S. Willson, R. P. 


YALE UNIVERSITY 
Andrews, J. R. T. Norton, T. W. 


Affilinte Grade 
Cloutier, G. F., Service Forester, Conn, State 
Park & Forest Willimantic, Conn,; 
Univ, of Conn B.S Forestry), 1949 
French, JR Forester, Draper Corp., Beebe 
River, N. Univ. of N. H., B.S., (Fores- 
try 1943. 


New York Section 


Student Grade 
STATE UNIVERSITY OF NEW YORK 
Brewer, J. E. Combs, J. C. 
G. H Deepers, W. C 
Burnett, H. W. Kratzenstein, W. C. 


dunior Grade 
Students Eligible for Automatic Advancement 


STATE UNIVERSITY OF NEw YorK 
C. T Hessel, A. 
Elisar, R. Kirby, S. P. 
Heintz, W. K. 


Engelken, J. H., Foreman, Forest Exp. Sta., 
College of Forestry, Syracuse, N. Y.; Utah 
State Agric. College, B.S.F., 1950. 


Affiliate Grade 
Armson, K. A., Lecturer, Faculty of Forestry, 


Univ. of Toronto, Toronto, Can.; Univ. of 
Toronto, B.S., (Forestry), 1951. 


Northern California Section 


Student Grade 
UNIVERSITY OF CALIFORNIA 


Emlen, W. M. Rotto, M. A, 
Harrison, J. W. Shideler, FE. A. 
Holden, D. W. Shiro, J. H. 
Kevin, P. R, Spharler, L. E. 
Lowell, P. G. Webb, D. L 


Junior Grade 
Mervich, E. J., Forester, Hammond Lbr. Co., 
Samoa, Calif.; Univ. of Minn., B.S.F., 1950 


Member Grade 


Freydig. P. E.. Forester, McIntosh Lbr. Co, 
Eureka, Calif.: Oregon State College, B.S.F., 
1914; B.S.L.E., 1917. Reinstatement. 


Northern Rocky Mountain Section 


Junior Grade 
Dix, H. R., Sales Megr., Anaconda Copper 
Mining Co.. Bonner, Mont.; Mont. State 
Univ., B.S.F., 1929. 


Ozark Section 


Student Grade 

UNIVERSITY OF MIssOoURI 
Beilmann, A. F. Mason, D. 
Boeckstiegel, L. L. Puchbauer, T. C. 
Burkel, D. L. Smithson, R. M. 
Stinson, D. P. 
Hunt, J. W. Wheeler. J. A. 
Janes, D. J. Wood, F. A 
Krugman, 8. L. 


Junior Grade 
Richards, E. G., Supv. Trainee, Crossett Lbr. 
Co., Crossett, Ark.; L.P.1., B.S., (Forestry), 
1949. (Affiliate, 1951). 


Affiliate Grade 
Trompler, W. P., Farm Forester, Okla. Plan- 
ning & Resources Board, Chickasha, Okla.; 
Okla. A. & M., B.S., (Forestry), 1953. 


Puget Sound Section 


Student Grade 
UNIVERSITY OF WASHINGTON 
DeZarn, D. D. Witter, R. N. 
Murdock, W. G. 
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Junior Grade Lewis, T. D., Co 


Students Eligible for 


UNIVERSITY 
Driscoll, T. J. 


Wooldridge, D. D., F 


OF WASHINGTON 


Paper Corp., 8 
B.S.F., 1950. 
Taylor, G. L., Fo 
Seake. W. Branford 


Quam, A. N., For 


futomatic Advancement 


orester, Box 495, Forks, 


ns. Forester, Union Bag & 
avannah, Ga.; Univ. of Ga., 


rester, St. Regis Paper Co., 
Univ. of Fla., B.S.F., 1950. 


ab trad 
US Atlanta, Ga RITEWAY 


Wash.; Univ. of Wash., B.S.F., 1950. Mont. State Univ., B.S.F., 1938, (Junior, HEATERS — FURNACES 


1948). 


Member Grade 


A 


Fisher, L. C Inventory Forester, Weyer- 2 
Th. ments, R. W., 
haeuser Tbr. Co., Vail, Wash.; Univ. of Ida- a Feo Ex 


ho, B.S.F., 1947. 
Lazara, M. P.. Dire 


Assn., Seattle, W 
B.S.F., 1943; M.S.F., 1949. (Junior, 1949). 
Petzold, A. Assoc 


ging Co., Shelton 
lege, B.S.F., 1936 
Thomas, D. P., Asst 


(Junior, 1948). Duffee, C. G.. Jr 


tor, Keep Wash. Green . adeville 
ash.; Univ. of Wash., 
Jenkins 
Forester. Simpson Log- ry. Univ 
Wash Penn. State Col- ni B.S. (W 
(Junior, 40R52) WS 
Prof., Forest Products, T Tbr. 


Unis of Wash., Seattle, Wash Univ. of F Co., Naw 


B.S.F., 1941; M.F., 1948, (Junior, Mining & Tech., 


L Instrumentman, Weyerhaeuser Upper-Mississippi Valley Section 


r. Co., Snoqualmie Falls, Wash.; Univ. of 
Wash, B.S.F., 1949. (Junior 1949). St 


IOWA 


Southeastern Section Allman, F. D 


Barrington, J. C. 


Student Grade Chelstad, M. E 


UNIVERSITY OF FLORIDA 


Brown, H, 
Brown, J. J. 
Laird, W. H. 
Menear, W. J. 


UNIVERSITY OF GEORGIA 


Abel, C. A. 
Altobellis, A. T 
Blackerby, D. P, 
Darden, H. R, 
Hampton, L. A, 
Jones, 


Middleton, B. @, 


Junior Grade 
Allen, P. L Forester 


Cantonment 
Greene, J. T., 


Callaway Foundation, Hamilton, Ga Univ. MeNabb. H. S., Asst. Prof., Forest Pathology, 


Milton, W. W. 
Riddick, R. L. Gore, 3. 
Sahlie, W. F. 
Thompson, L. J 
Students Eligible 


Mudick. N Iowa 
Smith, J. B. Cooper, G 
Stanford, J. M. Knutsen, 8. K. 
Stephens, E. J. 

Terrill, J. B. UNIVERSI 


BOILERS 


Enthusiastic owners report 


filiate Grade 
Naval Stores Equip. Spec., 
p. Sta., Lake City, Fla 
Pres., Dadeville Lbr Large fuel magazine ond 
Univ. of Ala, BS thermostat hold even tem 
peroture for 24 hours 


sstion pri 
saves up to half the fuel 


' Prof., School of Fores 


Athens, Ga Ohio State 
Sater Th ughly tested and approved 
ildlife Mgmt.), 1940; Univ. tor 
Burns any kind of wood — or coal 
(Animal Ecology), 1949. 
Marker, North Ga. Timber 


G Mich. College of 
rurnaces 


STATE COLLEGE P.0. Box 6I Harrisonburg, Va. 


Check below for further information 


Lhotka, 
Paakkonen . Calder's Forest Road 


Parker, D. F. 1 ENGINEERING TABLES 


Schmidt, V. Ready figured, for professional and axe hatidle 
, . engineers. Great time saver. The condensed ex 
unior Cirade perience of 30 years in the woods. Unbeatable fo 
for Automatic Advancement laying out roads. Absolutely weatherproof. Wil! 
send on approval (in U. 8S. only) to feresters an 
STATE OOLLEGB engineers i two weeks trial Ask for it 
Martin, T. ©. LESTER E. CALDER and DOUGLAS G. CALDER 
Setzer, T. S. 1828 Hilyard St. Eugene. Oregen 


TY OF MINNESOTA 


Wynn, G, F, Murphy, E. EF. 


Beazley, 


BSF 


St. Regis Paper Co., Yale Univ., M.F 


Ass Prof., School of For- 
estry J of St Paul, S| LVA COM PASS 
Univ N. B., B.S., (Forestry), 1949; 


Simpler — More Accurate 
Recommended by foresters for cruis- 


1950. 


“me ‘ae sociate Grade 
ing. Easier to use, faster, positive. 


of Ga., B.S.F., 1950 lewa State Col 


James, K. Woodl 
Paper Corp., Cres¢ 
Ga 1951 


ands Div Union Bag & Nebraska, B.S 
ent City, Fla Univ. of Univ., M.S (F 


Reinstatement 1953. 


lege. Ames, Iowa: Univ. of Direct course readings. Write for 
(Bot. Chem.), 1949; Yale free literature and instructions. aim 


orest Path.), 1951; Ph.D., SILVA, INC., Dept. J, LaPorte, ind. 


STANDARD >* 


OsT 


COUNCIL PLANTING BAR 


BLADE 


long 3° wide 


OveERALL LENGTH 


56" to 40 


Most effective for spot planting 


mn open stands, 


Write for full information on COUNCIL 
FORESTRY TOOLS for Planting and Fire 


Suppression. 


THE COUNCIL TOOL COMPANY 
Fine Edge Tools Since 1886 
Wananish, North Carolina 


FORESTER 
Seal-Tite 


DRIP-TORCH 


Proved superior 
in over 8 years 
of field service 
* 
No Flash-back 
No fuel slopping 
No air pump 
No pressure build-up 
No explosive vapors 
No pre-heating 
Instant operation 
* 
SAFE e EFFICIENT 
RELIABLE ECONOMICAL 
* 
Burns Diesel Fuel or 
Stove Oil 
1% Gallon Capacity 
ere loaded 16 pounds U. 8. Patent No. 2376976 


rite for descriptive folder and price list. 


WESTERN FIRE EQUIPMENT CO. 


69 Main St., SAN FRANCISCO, California 


in 
j 
| 
as 
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Fourth American Forest Congress 
Many 


allied by an 


diverse groups and individu 


als, interest forestry 
and 
Washington, D. ¢ 
the Fourth American Forest Congress, 
the 


Their purpose was to re 


resource col met 


October 29-31, at 


servation, 


sponsored by American Forestry 
Association 
appraise the nation’s forestry situation 


and to consider the Proposed Program 


for American Forestry which was de 
veloped at the “Higgins Lake Con 
ference” last June This) conference 
was one called by the A.F.A. for the 


purpose of preparing a broad national 


program for forestry, to then be con 


sidered by the association. The men 
participating im the Higgins Lake 
Conference were leading public and 
private foresters, conservationists, rep 


the 
The congress called to 
Higgins lake 
the fourth in 
the A.F.A 


met TSS2, 


resentatives of timber industries, 
and edueators. 


the 


wis 


consider proposed 

the 7S 
Previous 
1905, 


1946, each one expanding, strengthen 


program 
year history of 
congresses and 
ing, and bringing up to date the poli 


cies and programs laid down at. pre 


ceeding congresses, 


Dwight D 


spoke at the opening general session. 


President Eisenhower 
He stressed the importance of forests 
and forest products in the country’s 
economy and gave hearty approval to 
those groups concerned with the wise 
use and perpetuation of the resources 
which form the foundation of that 
economy, 

Following the President's fine send 
off, Dr. Detlev W. Bronk, president, 
National Academy of 
the 
“Forestry in 
ture,’ 


Sciences, 
the 


resources 


rave 
address of 
the 
Other speakers at the opening 


keynote 


world pie 


Agriculture 
Secretary of the 
Win 
Resources 
Mad 


den, president, American Forest Prod 


session were Secretary of 
Evra Taft Benson, 
Interior Douglas MeKay, R. H. 
Minister of 


and Development, and 


ters, Canadian 


James L. 


uets Industries. The two Secretaries 
spoke of policies and plans of their 
departments relative to forest and 
other resources; the Tlonorable Mr. 
Winters on Canadian forestry plans; 
and Mr. Madden on those of the forest 


industries 
The congress consisted of four main 
the 


pomts 


sessions, mm addition to opening 


reneral based on 


mended for study by the Higgins Lake 


one, recom 


Forestry News 


They 


nuvements multiple use of forest lands: 


Conterence were: forest mar 


forestry research and edueation: for 


est land ownership. Panel discussion 
followed the presentstion of a keynote 
address at each 
the 


discussion 


session, after which 
informal 
A total of 


partierpa 


meetings were open to 


from the floor. 
200) 


Approximately persons 


ted im discussions, while an estimated 
SOO attended, 

The forest management session was 
keynoted by Dr. R. BE. MeArdle, For 


est Service chief, speaking on “Op 
portunities and goals for forest man 
agement.” panel discussion, “Op 
portunities for extending and intensi 
management,” was 
Perry Merril, 
forester, representing 


fving wise forest 
participated in’ by 
state 


public agencies; Corydon Wager, vice 


Vermont 


rresident, St. Paul and Tacoma Lum 
Co... 


John L. Gray, North Carolina exten 


her for industry owners; and 


sion forester, representing the view 
point of private owners of small tracts. 

At the session on multiple use ot 
lands Ernest H. Linford, 
torial writer of the Salt Lake 


spoke on “Opportunities for pProy 


forest edi 


Tribune, 
ing practical multiple use.” dis- 
cussion panel on “Opportunities and 
goals for multiple use,” ineluded Gus 


P. Backman of the Salt Lake City ©. 


of C.; Tra Gabrielson of the Wildlite 
Management Institute; and Conrad 
Wirth, director, National Park Ser 
vice, 


The session on forestry research and 
keynoted by G.W.E. 


executive president, 


education 
Nicholson, 
Union Bag and Paper Co., who spoke 


Wiis 


vice 


strengthening 
The 
diseussed by a 
Alfred Hall, 
director, Forest Products Laboratory ; 
Hlenry J.) Malsherger, 


ver, Southern Pulpwood Conservation 


on “Opportunities for 


education.” two 
then 


made up of: J. 


research and 


subjects were 
panel 


veneral mana 


Assn.; and Hardy L. Shirlev. dean, 
College of Forestry, State University 
ot New York. 

Dean Stanley Fontanna, School of 


Natural Resources, University of Mich 
igan, keynoted the ownership session, 
speaking on “Desirable patterns ot 
forest land The 


which followed, disenssed lew 


ownership.” pane] 
Land Ownership” and in 
Christopher M 


retired, 


on Forest 
eluded the 
Granger, | 


following: 
S.F.S. represent 


ing the public-federal viewpoint: Jo 


ADAMS 


SHERMAN 


F. Maryland 
Department of Forests and Parks, the 


Kaylor, director, 


public-state-local view; Edward ©, 


Rettig, of Potlatch Forests, Ine., the 
private-industrial; and J. Vivian 


Forest 


Whitfield, the 


Farmers Association Cooperative the 


president of 


viewpoint of private-small ownership. 
On the evening of October 30, prior 
to the next day’s final session, a ban- 


quet was held. Its two major events 


were an address by the Honorable 
Sherman Adams, Assistant to the 
President of the United States, and 


A.F.A’s 
vation Awards, the latter made by the 
Hoskins, 
and reported on page S885 of this issue 
of the JOURNAL. Mr. Adams, with 
eloquence and force, demonstrated his 
the field of 


conservation, and his deep interest in 


the presentation of (onser- 


awards chairman, Robert N. 


understanding ot resource 


forestry, as well as discussing govern 


mental and individual responsibility 


necessary to the wise use of resources. 
Garratt, dean, School of 


Yale University, gave a 


(ieorge A, 
Forestry of 
congress following the 
October 31, after 
Which the congress was officially closed 
by Don the 


A.P.A. 


It seemed to be the general concen 


summary of the 


morning session on 


Johnson, president. ot 


sus of opinion at the close of the eon 
eress that the Board ot 
the membership of the A.FLA. would 
the Lake 


Proposed Program for American For 


Directors and 


probably endorse Higeins 


estry. These proposals, in brief, 


the thinking of f 


were 


for directing restry 


: i= 2 
| 
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toward the action channels discussed 
at each of the above mentioned subject 
matter sessions. The purpose of the 
action programs in turn being to 
achieve a greater degree of coopera 
tion in forestry three immediate 
goals: “(1) to meet the essentials of 
forest protection; (2) to improve the 
national timber erop sufficient te bal 
ance the forest budget and establish a 
growth reserve; (3) to obtain” the 
maximum of economic and social ser 
vices from our forests by realistic ap 
plication of the multiple use principle 
of their management.” General agree 
ment Was apparent among participants 
at the congress as to future goals, The 
major exception arose with represen 
tatives of the CTO, who voiced a wish 
for enlarged federal participation in 
forestry in the form of increased land 
ownership and the institution of fed 
eral regulation over forest manage 
ment practices, This was in opposition 
to the general theme of cooperative et 
forts by private, industrial, local, state, 


and federal programs. 


Forest Service Reports 
Reforestation Results 

The Forest) Service completed re 
forestation of 11,500 acres of national 
forest land im the Pacitie Northwest 
during fiscal year 1953, planting 5.5 
million trees on 19 national torests, 
according to a recent report. 

Approximately S00) acres of this 
total were seeded by hand and the 
remainder was planted with seedlings. 
About 1,000 acres, where the land was 
not too steep or rocky, were planted 
hy machine. A shortage of seed pre 
vented aerial seeding. 

The trees were grown at the Bend, 
Ore, and Wind River, Wash. tree 
nurseries, and included — ponderosa 
pine, cedar, spruce, silver” fir. and 
noble fir seedlings. 

The Forest Service plans to reforest 
17,000 acres of national forest) land 
next vear, and will use 11) million 
seedlings produced also at the Bend 
and Wind River nurseries, 


One of the objectives of this government is furthering the orderly process 


of bringing the responsibility for the success of . . . 


programs of government 


closer to the individual citizen where such responsibility properly belongs. 


SHermMan ApAMS at the Fourth American Forest Congress 


927 


Xmas Tree Income Tax Ruling 


“Proceeds from sale of Christmas 
trees constitute ordinary income ae 
cording to a ruling issued recently by 
the Internal Revenue Service. Trees 
marketed as Christmas trees are not 
regarded as ‘timber’ within the mean 
ing of the Internal Revenue Code and 
the taxpaver may not elect to treat 
the entting of such trees as a sale or 
exchange of timber in which any gain 
realized may be treated as long 
term capital gain.” (Revenne Ruling 
217, Internal Revenue Bulletin, Ovto 


ber 26, 1953.) 


Dues Deductible 


In filing U.S. income tax reports, 
all members may elassify dues paid 
and contributions made to the Society 
of American Foresters as deductible 
expenses, 

Dues @for 1954 should be paid 
promptly and in no ease should they 
remain unpaid atter June 30, 1954. 
Members whose dues are not paid by 
that date will receive no further issues 
of the Journan or Forestry until 


dues are paid. 


PANAMA 


Because of your enthusiastic approval of ou 
PANAMA Pressure Type Tree Marking Gun 
PANAMA Pyramid Backfire Torch 

PANAMA Flame Gun 


Our volume is way up and our costs are down 


We are glad to announce some help for your budget 


A REDUCTION IN PRICES 


On these three items 


PANAMA PUMP COMPANY 


HATTIESBURG MISSISSIPPI 


SEEDS FOR NURSERYMEN 


TREE — SHRUB — PERENNIAL — 
FLOWER — VEGETABLE 


Correspondence with Seed Collectors Invited 


HERBST BROTHERS 


678 Broapway 


Established 1876 


New York 12, N. Y. 


an instrument 


at any height 


for determination 
of tree diameters 


$4995 


This is an adaptation for the Abney Hand Level and is 
packed in kit form complete with instructions, chart, graph, 
stainless steel straps and fasteners, leather case. 


VAUX METERSCOPE CO. 


RT. 4, BOX 736, CHICO, CALIFORNIA 


VAUX METERSCOPE 


¢ 
ab 
TPAID dele: 
: 
hat 


PACKS A PUNCH— 
HALE Type HPZZ Centrifugal. 
Portable: Pumps 15 GPM at 200 Ibs.— 


50 GPM at 100 Ibs. 
Companion WORKHORSE to FZZ. 


Send Today... 


for latest Bulletins on HALE Fire 
Pumping Units and Booster Pumps 
for fighting forest fires. 


HAL FIRE PUMP CO. 


CONSHOHOCKEN, PA 


No end to what a 


THE FIRST geologic evidence of coniferous 
trees places their evolution almost 200, 
OOO 000 years ago. 


* * * 
THERE is A record of a Douglas-fir being 
felled on Vancouver Island in 1895 which 
measured 417° in height, and had a di 
ameter of 25’. 


@ 


Louisiana State Forest 
Festival Held 


Louisiana saluted its fast growing 
forest industry September 30-October 
3 at the State Forest 


sixth annual 


KING FRONT MOUNT WINCH can do. 


BE PREPARED ON YOUR FORESTRY PATROL 


Around the world, around the clock, the King Front Mount Winch is doing a 
king size job .. . the type of job men in the Forestry Service so often have to do. 


Uprooting stumps and trees in French West Africa . . 


across a swollen river in Veneela .. . 


in Montana. . 


. getting gold miners over the rough slopes of the Rockies .. . 


. helping stranded equipment 


rescuing snow bound travelers from drifts 


clear- 


ing trails for Forest Rangers from Maine to California. 
That's just a few of the many jobs King Winch users write about, and experience 


has proved that King can do it when there's a pulling job to do. 


After exhaustive 


performance tests and price comparisons, many State Forestry Departments and 


Federal Branches have approved King for active Forestry Patrol. 
The result of over 20 years of front mount winch leadership, King Winches are 


light-weight, properly balanced, and ruqgedly braced for years of active service. 
Whether crankshaft driven for 3-speed transmissions or power-take-off driven for 
4-speed transmissions, King Winches are “factory fit’ for Willys, Ford, Chevrolet, 


GMC and some Dodge trucks. 


@ KOENIG ALL STEEL JEEP CABS AVAILABLE TOO! 


2214 Washington Avenue 


Write for FREE bulletins on KING Com- 
plete Front Mount Winch Assemblies to 
fit your trucks, or details on All Steel 
Jeep Cabs. 


IRON WORKS 


Houston 10, Texas 
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Winnfield. 
in excess of 5,000 people gathered to 
attend the 


farms 


Festival in Daily crowds 


festival beauty pageant, 


tree dedication, parades, con- 


tests, exhibits, and other highlights. 


Missouri Holds Forest 
Utilization Field Meeting 


Over 5,000 persons attended a two- 
day logging, sawmilling demonstration 
near St. James on October 1-2. Ways 
yields from Missouri’s 
forests and the latest 
handle products were demon- 
strated in the program sponsored by 
the Agricultural Extension 
U. S. Forest Service, Conservation 
Commission, State Banker's 
tion, the James Foundation, and near- 
by chambers of commerce. State Ex- 
Forester L. MeCormick 
general chairman of the 
meeting and District Forester Lee 


Fine acted as master of ceremonies. 


to improve 
equipment to 
torest 


Service, 


Associa- 


tension 


served as 


Miss. Forestry Field Day Held 


Over 700 forestry minded persons 
from south Mississippi counties at- 
tended the 5th Annual South Missis- 
sippi Forestry Field Day, held at Gulf- 
port, October 23. A program of field 
demonstrations in forestry practices 
was combined with talks by State For- 
ester James W. Craig and Congress- 
man William M. Colmer, a 
and the naming of the “Outstanding 
Man of the Year in Forestry,” 69- 
vear-old tree farmer Crawford R. 
Smith. F. P. Amsler, county agent of 
Harrison County, served as master of 


concert, 


ceremonies. 


Bears Hamper Tree Growing 
in California 

At the present time depredations by 
bears are a more serious threat to the 
tree-growing program of Hammond 
Lumber Company than forest fires, ae- 
cording to forester Alfred H. Merrill. 
He has caleulated that at the present 
rate of destruction may cut 
down Hammond’s next timber crop by 
400,000,000 board feet in forty years. 

The bears strip the bark off the 
growing redwood and Douglas-fir trees 
to eat the thin cambium layer directly 
below. Destruction of the 
laver kills the tree. One bear may kill 
twenty to forty trees in a single day. 


bears 


cambium 


The tree damage period runs from 75 
to 100 days in the spring and summer 
months. 


The bears have destroyed 1660 acres 
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4 
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of Hammond Lumber Company's 
young timber. They are killing about 
47,000 trees each year. 

In recognition of this threat to the 
timber resources of the region, the De- 
partment of Fish and Game has de- 
elared an all-vear open season on bear 
hunting in Humboldt and Mendocino 
counties. 

In 1952 the California Redwood As 
sociation and Humboldt State College 
made a six-month survey of the dam- 


age on properties of Hammond Lum- 


ber Company. 


Education 


50 Years of Forestry 
Heralded at U. of Michigan 


Forestry’s first 50 vears at the Uni 
versity of were heralded 
October 1-3 by the U of M School of 
Natural Resources te alumni dur- 
ing a three-day round of renewed 
college friendships, pancake break- 
fasts, and forest field trips. 

In addition to these activities, some 
200 alumni and their wives attended 
a convocation, presided over by U. of 
M. President Harlan Hatcher and ad- 
dressed by Dr. Rishard EB. McArdle, 
chief of the U. S. Forest Service. Dr. 
MeArdle spoke on “Public Service in 
Forestry.” 

Calling America’s forests “one of 
our most essential and most nearly 
indispensable natural resources,” he 
reminded alumni that “what we must 
have to live depends on what we do 
with our land and to it.” 

Dr. MeArdle also was one of the 
four men presented with honerary de- 
grees at the convogation. He was 
joined by Seth Edwin Gordon, diree- 
tor of the California Fish and Game 
Commission, and Randolph Greene 
Pack, president of the Charles La- 
throp Pack Forestry Foundation. All 
three received the degree of Doctor of 
Science. Prof. Samuel Trask Dana, 
dean emeritus of the U. of M. School 
of Natural Resources, was honored 
with a Doctor of Laws degree. 

At a banquet October 2, alumni 
heard William S. Rosecrans, chair- 
man of the California State Board ot 
Forestry, discuss “Forestry Looking 
Backwards and Forward.” He pointed 
out that while specialized education 
for foresters is going to become more 
and more common, it “should be in 
balance with a general study require- 
ment”—“to avoid forestry splintering 


oll into group of allied Coarncs CHEMICAL co. 
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Mechanical Tree Planter 


Manufactured by 
L. W. MERIAM CO. 
Elsie, Michigan 


DON'T BREAN YOUR NECK 
PREVENT ACCIDENTS / 


Prune the Tallest Tree While 
Standing Safely on the Ground 
CUT LABOR COSTS $0% 
DOUBLE PRODUCTION / With ine 


New. Amazing. 


Trimming, Fruit Picking, Shaking Poles. 
AVOCA Fruit 
TP 


Combine sections of Poles to make 
Poles up to 99 ft. tall. Weighs | lb. per 
70c per ft. Attachments extra. 

No breakage. No splinters, 

Lasts forever. Send for FREE 


¢ FREE BOOKLET 


dE 5 
22> e @ conp 
= 300-S. Los Angeles St. 
Los Angeles 13, Calif. - MA. 6-9397 


COMPLETE INVENTORY 
CRUISING SCALE 


Hypsometer 
Biltmore Scale 
Rigid When Open 
Flexible 6-foot Steel Tape 
Handy Chrome-plated Case 134” Dia. 
IMMEDIATE DELIVERY 
CARL W. GETZ, President 


KURFEW, INC. 
Lansdale, Pa. 


$3.00 EACH 


tion were informal group luncheons 
and coffee hours, plus faculty enter 
tainment, school exhibits trips 
through the U. of Stinchfield 
Woods and Forest. These 
lands are used as field laboratories 
students. The Wood 
Technology Laboratory 
sawmill, on the Stinehfield 


Saginaw 


for the forestry 
and school 
tract, al 
so were on the tour program. 

Rach one of these varied activities 


plaved an important part in the gi 


gantic birthday party of school 
which started out as part of the cur 
School of Political 
This was ISS1-1SS85, 


Prof. 


riculum of the 
Scrence trom 
forestry was taught by 


M. Spalding. 


when 
Volney 

After 
peared from the curriculum until its 


four years, the course disap 
return in the 1901-02 catalogue, with 
eourse instruction seheduled to begin 
in the fall of 1902, 

In 1903, the College of 
Seienve and the Arts organized a De 


Literature, 


partment of Forestry, under the lead 
Prof. Filibert Roth. The 
Forestry and Conservation 


ership of 
School of 
Was set up as a separate division in 
1927, with Dean Dana as head of the 
fledgling school 

This unit became the School ot 
Natural 1950, 
enlarged the scope of its work to in 


Resources in when it 


elude both professional training and 
service to other units of the Univer 
The first of its 
deals 


in broader fields. 
kind in the 
with 


world, the school 


natural resources of all kinds, 


organie and inorganic. It is now 
headed by Dean Stanley G. Fontanna, 


who took over its leadership in 1951. 


U. of Maine Forestry Dept. 
Observes 50th Anniversary 


The University of Maine observed 
the 50th anniversary of its forestry 
department and the 40th anniversary 
of the establishment of its courses in 
pulp and paper on October 1-3. 

several 


A University convocation, 


technical sessions, activity 


and addresses by several nationally 


known people were included the 


program which was held in conjune 


reports, 
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tion with the third annnal open house 
of the University of Maine Pulp and 
Paper Foundation. 

At the convoention Secretary of In 
terior Douglas MeKay was given the 
Doctor of 


member of the 


degree of Laws, 
Demeritt, 
Council, 
Dead 


Louis d. 


honorary 
Dwieht B. 
S.A.F. 


lands, 


manager of wood 


River Company; and 
Freedman, manager of 
Penobscot Chemical 


Company, received honorary Doctor of 


woodlands, Fibre 


Science degrees, 


Calif. Field School for 
Practicing Foresters 
on Photo Uses 


The use of aerial photographs in 
forestry will be the subject of the sixth 
Field) School for 
Foresters to be held at the University 
of California February Ist to 
6th, 1954. This six-day course in for 


est photogrammetry and photo inter 


annual Practicing 


Irom 


pretation is open to practicing for 
esters, both in private and publie 
employment. 

Professor Robert N. Colwell will be 
in charge of instruetion. The subject 
matter will first consider methods for 
the procurement of aerial photos; the 
characteristics of aerial 
photos will then be after 
which each student will be given prae- 
actual 


geometric 
analyzed, 
tice in the construction of 
planimetric and topographic maps by 
simple procedures 
Next, specifie 


photogrammetric 
methods will be pre 
sented for using aerial photos in tim 
ber inventory work, in fire protection, 
and in other problems of forest and 
range management. Finally, attention 
will be 
lected 

grammetric data in readily understand 


given to the frequently-neg- 
problem of presenting phote 
able form. 

These annual field schools are spon 
sored by the School of Forestry, Uni 
versity of California, with the co 
operation of the California Forest Pro 
tective Assocication and the U.S, 
Forest Additional 
tion can be obtained by writing to the 
School of Forestry, 243 Forestry 
suilding, Berkeley 4, California. 


Service. mforma 


BUDWORM PROJECT MOVIE AVAILABLE.... 


at no cost .. . for showing to conventions, meetings, classes, company or professional groups. This highly 
interesting film shows the 1952 aerial spraying campaign against spruce budworm in New Brunswick, 


Canada. 


Box 1364, Yakima 


Emphasis is on scientific preparation and operation, worm development, spray assessment. 
Color and sound; 16 mm.; 35 minutes long. You pay return mailing costs only. 
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CENTRAL AIRCRAFT, INC. 
Cable: CENTAIR 


Phone 4149 


930 
4 
a ‘ Sy 
ook Tec Saw 
SECTIONA 
| OF 
r WOODEN 
: 
L Al 
| 


DECEMBER 1953 


Michigan State College 
School of Graduate Studies 


The School of Graduate Studies, 
Michigan State College, offers the fol- 
lowing appointments to qualified stu 
dents, pre-doctoral and post-doctoral. 
Inquiry should be directed to the Dean, 
School of Studies, 


other directions are given, 


Graduate unless 


Graduate Assistantships 


$1,000 to 


Stipends 
$1400, with a 
few at higher values, depending upon 
the nature extent of 


range trom 


and service re 
quired. Direct inquiries to the appro 
priate department heads. 

Tuition Scholarships. These appoint- 
ments carry remission of fees and, in 
the case of some foreign students, an 
addit? nal award of $75.00 per quarter. 

Pre-doctoral Fellowships. About 
twenty such appointments are made 
from $500 
to $1,200, and in most but not all cases 


each year. Stipends range 


fees are waived. No service to the 
College is required. 

Post-doctoral Fe Howships. One ot 
these, carrying a stipend of $3,000, is 
awarded each year for research ina 
field for which the College has appro- 


priate facilities. 


Always the Champ! 


Southern College to Offer 
Summer Statistics Course 

1954. North Carolina 
State College, the University of Flor 
ida, Virginia Polytechnie Institute, and 
the Southern 


Board will jointly sponsor cooperative 


Beginning in 


Regional Education 
vraduate summer sessions in statisties 

The first will be 
at Virginia Polytechnic Institute in 
the summer of 1954. Additional sum 
tentatively planned 
for North Carolina State College and 
the University of 


session conducted 


mer SeSSIONS are 
Florida in the two 
following 


vears, SUSSIONS 


rotated 
institutions throughout the 


Subsequent 
among these or other 
South. 


The summer sessions are designed to 


will be 


carry out recommendation of the 


Southern Regional Education Board's 
Commission on Statistics, on which the 
three institutions initiating the pro 
gram are represented. They will be of 
particular interest to (1) research and 
professional workers who want in 
basic statistical 
concepts and who wish to learn mod 
ern statistical methodology; (2) teach 


statistical 


tensive instruction in 


ers of elementary courses 


who want some formal training in 


modern statisties; (3) prospective can 
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didates for graduate 
ties; (4) 


degrees in statis 


graduate students in other 
fields who desire supporting work in 
statisties; and (5) professional statis 
ticians who wish toe keep informed of 
advanced specialized theory and meth 
ods. 


Kach of the 
last six 


summer sessions will 


weeks and each eourse will 
carry three semester hours of graduate 
credit, with a maximum of six semes 
ter hour credits earned in one summer, 
The courses are arranged to enable the 
take 


summers, 


consecutive work in 


The 


may be 


person to 
successive 
apphed at 


cooperating 


work in statisties 


any one of the institu 
tions in partial fulfillment of the re 
quirements for a Master's degree, The 
catalog requirements for the degree 
must be met at the degree-granting 
institutions. Each Doctoral 
should with the 


from which he desires to 


candidate 
institution 
obtain the 


consult 


degree regarding the applicability of 
the summer courses statistics. 

nbout the 1954 
should be addressed to Boyd 


session 
Harsh 

Statis- 
Institute, 


Inquiries 


barger, Head, Department of 
Virginia Polytechnic 


Blacksburg. 


tics, 


There is only one outstanding standard replacement chain for all 
makes of saws. It is unmatched for fast, trouble-free performance; 
for fast, easy filing. That's genuine OREGON Chipper Chain with 
hard-chromed Fost-File Tooth, the chain that has set the pace since 


chain saws came into popular use. 


Copyright 1952 by Oregon Sew Choin Corp 


power wagon 


maintenance costs 


OREGON 
Saw Chain Corp. 


SAW CHAIN SPECIALISTS 
of Portiond 2, Ore. 


STOP THAT FIRE 


RANGER PAL JR. FIRE PLOW 


The Ranger Pal Juntor fire plow is a hand or hedraulie lift middle buster 
with coulter and discs) Drawbar connection built of 1% cast steel T beam 
Has 16 coulter roller bearing assembly with grease «eal 
of 14” tempered steel middle wvuster 
roots. One 16” harrow dise bearing assembly is mounted on each side and 
slight!y behind the middle-buster wing which turns the sod over and out 
Depth of plowed line may be adjusted by either the presence or absence of 
two spool weights attached on rear of plow 
can be drawn by any plece of light equipment 
Built compact and sturdy for ease in handling and reduced 
Tested and proven by Ila 
Made by makers of Ranger Pal Fire Plow. Not designed to supersede the 
Ranger Pal but adapted for lighter equipment 
$555.00 each. fob. shop 


Ranger Pal Fire Plow production price at $495.00 each f.e.b. shop 
Write for further details on both plows. 


TWIN CITY WELDING & MACHINE SHOP 


301 Jonesboro Highway 
WEST MONROE 


mounted ahead 
capable of cutting large underground 


Leaves a 5 foot earth line and 
Ford type tractor, jeep or 


jisiana Forestry Commission 


Mass production price et 
Workmanship guaranteed 


LOUISIANA 
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Harvard Announces Fellowships 
in Silvicultural Research 
Ilarvard 
Ric ha d 


Fellow ships 


University announces the 
Fisher 


designed to e 


Thornton Research 
study and research in silviculture. Two 
stipends of 

They are 


to defray the expenses of tuition, liv 


fellowships with — fixed 


#2000 each are available 
ing, and ineidental travel for a period 
The 


students to ma 


ot approximately 15) months. 
will enable 


Harvard 


fellow 
triculate in the Graduate 


Arts 


residence 


School of Sciences, and to 
sritisty 


master’s 


requirements toward 


degree with work in fores 
trv and silvieunltural problems, or to 
ward a doctor’s degree in biology with 
particular to silvicultural 
problems. 

The fellowships are open to those 
who hold bachelor’s degrees from un 
schools of 


dergraduate forestry or 


from colleges of liberal arts. Crad 


uates of the latter schools must have 


majored in biologieal science. 
Applications must be tiled with the 
(irnduate Sehool of Arts and Sciences, 
Street, 
February 8 


24 Quiney Cambridge 38, 
Mass., by 
formation and application blanks may 
office of the 


(iradnuate Sehool or from the Director 


Further in 


he obtained from the 


of the Harvard Forest, Petersham, 


Mass. 


Government 


Hoover Made Forest Influences 

Chief Rocky Mtn. Expt. Sta. 
Marvin D. South 

eastern Forest Experiment Station has 


Hoover of the 


Divi- 
sion ol Rocky 
Mountain Forest and Range Experi 
ment Station, Ft. Collins, Colo 

Mr. Hoover joined the Southeastern 
Forest Experiment Station in 1940 and 


heen promoted to Chief of the 


Forest Influences, 


has sinee specialized in climatology, 
soils and streamflow. Ile has developed 
techniques for soil sampling and mea 
suring soil moisture, and has also pub 
lished dealing with the 
surement of rainfall under pine plan 
tations, the hydrologic characteristics 


articles mea- 


of Piedmont soils, and the classifica 


humus types for the South- 


states. 


tion ot 
eastern 

Ile has spent six years at the Co 
weeta Hydrologie Laboratory. 

Mr. Hoover is a graduate of the 
Michigan, 
forestry 
Ile is chair 
Management 


University ot and has a 
Masters degree in 
University of California. 


Watershed 


man of the 


from the 
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Marvin D. Hoover 


Section of the S.A.F.; chairman of a 
hydrology-section 
Gieophysieal Union of the National Re- 


committee for the 


search Council; and has served for the 
chairman of the 
Soil Sei- 


past two years as 
Forest Soils Section of the 
ence Society of America. 


Ass'n of State Foresters 
Holds Annual Meeting 


More than hundred 
their ladies, and guests attended the 
annual meeting of the Association of 
State Foresters held October 6-8 at 
Cumberland Falls State Park, Ken- 
tucky. 


one members, 


ing at $5 per copy. 
index, well illustrated. 


foundations of forestry and 


ent century. Based on 


the men whom Pinchot knew. 


conservation movement. 


Mills Building 


BREAKING NEW GROUND 


By Girrorp PINcHOT 


Now Available At Reduced Price 
$1.50 per copy 


Copies of the original edition, formerly sell- 
Over 500 pages, plus 


NOW $1.50 PER COPY 


Breaking New Ground is a personal account 
by Gifford Pinchot of his work in laying the 
conservation of 
natural resources during the critical period 
of the 1890's and the first decade of the pres- 
diaries, 
respondence, and other records 
venture and lively stories and portraits of 


A contribution of enduring importance 
to the history of forestry and the general 


Order your copy today. 


SOCIETY OF AMERICAN FORESTERS 
Washington 6, D. C. 


soon become: 


erators 


Fach year MUSSER teams plant over 
million more trees, 
Seedlings for Forest and Christ- 
mas Tree plantings; Transplants 
for Conservationists, Timber Op 
and Farmers 
MUSSER Customers 

trees have the RIGHT START. We 
offer world’s largest tree selection of 
Quality plus Volume. You profit from 
economies of our huge volume. 

our low quantity prices at right: 


MUSSER TREES ore GROWING IN ALL 48 STATES / 


ion TREES 


SPECIAL SCOTCH PINE 
2 yr. seedlings 4-8” 
$35. per 1000 
NORWAY SPRUCE 
(MUSSER Special) 

2 yr. seedlings 5-10” 
$35. per 1000 

WHITE PINE 
. seedlings 2-6” 


which will 


KNOW 


Note 3 yr. seedlings 6-127 
$45. per (000 


lings. Write today for Christ 
mas Tree Growers’ Guide and 
complete wholesale stock list; 
or tell us your requirements 


Box 26-L 
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New officers were elected as follows: 

Chairman: George O. White, Jeffer- 
son City, Mo. succeeded George W. 
Dean, Charlottesville, Va. who became 
a member of the executive committee. 

Vice chairman: C. Huxley Coulter, 
Tallahassee, Fla. 

Seeretary-treasurer: William S. Ta 
ber, Dover, Del. 

George Spaur, Salem, Oreg. was 
elected to the exeeutive committee. 

The Association’s 1954 meeting will 
be held in New Hampshire. 


Commerce Dept. Establishes 
Business & Defense Service Adm. 


The Secretary of Commerce has an 
nounced the establishment of the Busi 
ness and Defense Services Administra 
tion, @ primary unit in the Depart 
ment of Commerce. 

Leonard BE. Pasek, of the Kimberly 
Clark Corporation, Neenah, Wiscon 
sin. has been made one of the three 
assistant administrators of B.D.S.A..; 
John D. Davis of the Meade Corpora 
tion, Chillicothe, Ohio, is director of the 
Forest) Products Division, B.D.S.A.; 
and James M. Owens has been ap 
pointed assistant director for lumber 
and wood products in the Forest Prod 
uets Division. Mr. Owens was tor 
merly assistant chief, lumber and wood 
products, OPS. 


Mass. Conservation 
Department Reorganized 

On July 2, 1953, the State of Massa 
chusetts replaced the system of a sin 
gle Commissioner of Conservation, 
under which it has operated since its 
original organization, and created a 
5-man board to have charge of the 
Department of Natural Resources, The 
is non-salaried, with overlap- 
ping 5-year terms. This Board ap- 
pomts a Commissioner, at $10,000 per 
year, who with the Board’s approval 
appoints directors of forests — and 
parks; marine fisheries; and law en- 
forcement. 

The Division of Fish and Game, 
which broke away from the Commis 
sioner two years ago, is retained under 
the Department of Natural Resources, 
but with a separate board, separate au 
thority, and separate funds. 

By this measure, Massachusetts has 
closely followed the successful pattern 
of administration in Connecticut, 
where a Board of Forests and Parks, 
and a separate Board of Fish and 
Game, are maintained, uniting only in 


the function of land purchases. The 


pattern conforms to that universally 
adopted by private business organiza 


tions in which a Board of Directors 
determines policy and appoints the 
executive. 


L. V. Teesdale and M. W. Storms 
Receive Point 4 Assignments 
Laurence V. Teesdale, U. S. Forest 
Products Laboratory, Madison, Wis- 
consin, and Murl W. Storms, Bureau 
of Land Management Forester, Port 
land, Oregon, have left the United 


States on overseas assignments under 
the U. S. Foreign Operations Ad- 


ministration. 


Weighs only 
20 Ibs. complete 


CUTS FAST AND CLOSE! 


It will take you just about J min- 
ute to fell a tree like this, leaving 
a stump less than | inch high. 


For over ten years 
a dependable source 
for 
Southern 
Pine 
Seed 


SOUTHERN SEED 
COMPANY INC. 


Baldwin, Georgia 


NEW POWER TOOL for easy cutie 


New gasoline-powered McCulloch chain 
saw cuts firewood, pulpwood, saw logs, 
fence posts, poles, ties, props, beams. It 
fells and limbs trees. It bucks logs and 
prunes branches. It rips logs into con- 
struction 
maintains orchards. 


timber It clears land and 


$775.00 


f. 0. b. factory 


AMAZINGLY EASY TO USB! 
Weighs only 20 pounds complete! 
Balanced for easiest felling, buck- 
ing, pruning, limbing, ripping. 


BIRMINGHAM, ALA. 


WORKS IN ANY POSITION! 


Saws full power without adjust- 
ment upside down, rightside up, 
any angle the work calls for. 
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Reforestation Arboriculture 


S. GAYLEY ATKINSON 
Consulting Forester 


Huntingdon Road 
Huntingdon Valley, Pa. 


POND & MOYER CO., INC. 


Consulting Foresters 


Estimatee—A ppraisals—Surveys 
Machine Tree Planting Service 


107 HOMESTEAD RD., 


ITHACA, N. Y. 


Consultant Manager for Operating Firms 


Hardwood Bottomiands 
and 
MISSISSIPPI! DELTA 


SOUTHERN PINES 
—GULF STATES 


KEITH CRANSTON, Forestry Consultant 


Leland, Mississippi 
(Headquarters) 


Commercial Cruising Services 
Woodland Managers ¢ Timber Estimators 
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PROVIDING A SOUTHWIDE PROFESSIONAL TIMBER SERVICE 


POREST APPRAISALS FOREST TAXATION 
GROWTH AND MANAGEMENT PLANS 


FRANK J. LEMIEUX 


Consulting Forester 
25 Years’ Experience in North and South America 
833 WHITNEY BLDG., NEW ORLEANS 12, LA. 


C. D. SCHULTZ & COMPANY, 
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WM. H. PRICE, Manager 
$44 Henry Building 325 HOWE STREET 
Seattle 1, Washington VANCOUVER 1, CANADA 


GEORGE 


622 North Water Street 


BANZHAF 


MILWAUKEE 2 


& COMPANY 


BRoadway 6-2062 


Consultants to the Forest Industries 
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Mr. Teesdale, who worked for 
than two years in the building of the 
Forest Products Laboratory at Madi- 
will help lay out a similar lab- 
Pakistan. He 
experience for- 
and products 
Puerto Rico, 
and Latin 


more 


son, 
oratory at Chittagong, 
had 
est) industries 
work Burma, 
Haiti, Santo 
America, 

Mr. Storms 


a two-vear 


has extensive 
forest 
India, 
Domingo, 
sent to Jor- 


has been 


dan on assignment for the 
Foreign Operations Administration. 
He is a graduate of the University of 
Washington, has had 
in both 
assignments, 


J. D. Lamont Retires 


J. Donald 
the Bureau of 
Mont.., 
after 2 
In addition to his employment with 
Indian Affairs, Mr. 
associated for about 10 
with a Buffalo, N. Y., 
in the 
ern timberlands, 

He and Mrs. 
Colo. 


and 
administrative 


experience 


and technical 


formerly with 
Affairs in Bill- 
this vear 


Lamont, 
Indian 
retired 


ings, earlier 


5 vears of government service, 
the Bureau of 
Lamont was 
vears lumber 
COMpAny, management of south 
Lamont will live in 


Denver, 
Skidding Hardwood Logs Subject 
of F.S. Research Project 


Finding the 
of skidding hardwood logs out of the 


most economical method 


timber has been the subject of a recent 
research project at the Kaskaskia Ex 
perimental Forest in Hlinois. Richard 
D. Lane of the ¢ Forest Re 
Center charge of the 
project, a joint undertaking of the 
Forest Service, Southern Tlinois Uni 
Carbondale; Forest 
Madison, Wis.; 
Tractor Co., John 
Fabick Tractor Co., St. Mo.; 
and the H[yvster Co., 

This was the fir 


‘arbondale 


search was in 


versity, 

Products Laboratory, 

Caterpillar Peoria; 
Louis, 

Peoria. 

low skid 

thor 


cen 


scientific 


ding study of such extent ana 


oughness to be carried on in the 


tral states, 


FOREST PROPERTY 
Estimates—Appraisals—Management 
Prentiss & Carlisle Co., Inc. 


107 Court Street Bangor, Maine 


WILLIAM A. EASTMAN, JR. 
Consulting Forester 


Complete Professional Service 
SEATTLE 1, WASHINGTON 


410 J. GREEN BUILDING 
"Phone SEneca 2814 
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OVER’ 50 MILLION ACRES SINCE 1910° 


DECEMBER 1953 


Industrial 
and Private 


N. E. Forest Industries, Inc., 
Publishes Informative Leaflet 


The New 
tries, Ine., 


Forest Indus 


forestry 


England 
a private consult 
ing organization, kas published the 
first issue of its N.ELF News, 
leaflet explaining the 
facilities of the 
March, 1952, the 
were to enable consulting foresters to 


take a 


a tour 


page aims and 


group. Formed 


organization's aims 


greater hand in the responsi- 


bilities of production and marketing 
of forest products . to promote new 
industries and new markets for wood 


ndvan- 


make the 
those 


products; to most 


taveous use of already in exis- 


tence; and to help landowners realize 
u greater return from their woodlands. 

Services to the forest owner now 
include full 


a forest land brokerage 


range of consulting 


work; SOTVICe 
professional service to users of forest 
products interested in forest land man- 
and development of 
markets to uti- 
as bet- 


agement, proe 


industries, and 


lize low-quality timber, as well 
ter marketing of the 
vrowth. 
The 
ing woods operations on its own lands 
and the 
view to 


more valuable 


Industries started by conduct- 


lands of its chents, with a 


utilization and 
close to the 


nulls are 


carrying its 
marketing programs as 
consumer as possible. its 
now supplied from 


lands and 


from the lands of chents. 
The group) owns approximately 
1,200 aeres of timberland, two con- 


centration vards, three sawmills on 


sustained production, with anoth 


er producing part-time, and three 


more planned for the immediate ftu- 
ture. An alhed holding selling 
organization, the New England Tim 
her operates on cooperative 


hasis for the benefit of the land own- 


offering use of a 


ers, concentration 
vard and planing mill. There is also 
a large charcoal kiln producing from 


full scale 


is being developed. 


weed trees, and a pulpwood 
program 


N.E.F.1. 


esters, 


has eight professional for 
mull 


some 150 woods and per 
several trained 
field. 


informational 


sonnel, and 
ment crews in the 
letters 


published by the 


Several Open 


and oa brochure are 


and wood 


group to inform landowners 


producers of their services, and they 
maintain an office at 3 N. State Street, 
Concord, as well as field offices in Cen 
ter Harbor, 
N. 


M. C. Bonney Promoted 
By Long-Bell Lumber Co. 


Tamworth, and Boscawen, 


The Long-Bell Lumber of 
Washington, has announced the pro- 
motion of M. C. Bonney to resident 


forester of the Longview division. Mr. 
joined the company in 
of the Oregon 


Forestry. 


Bonney, who 
1948 is a 1929 graduate 
State College School of 


handling. 


open. 


“1234 Avenue 
‘ren Mountain, Michigan 


PAINT 
dan't 


BELSAW ... Over 30 Years 


in the Development and 
Manufacture of 


PORTABLE 
SAWMILL 
EQUIPMENT 


Thousands of Bel- 
saw Portable Saw- 
mill users throvgh- 
out the world 
Belsaw goes right to the trees, thus getting 
more lumber from all the cut timber. For low 
cost, high quality production the Belsaw line 
leads the field. Write today for Free Book, 
“How To Make Lumber.” 


BELSAW MACHINERY CO 
8913 Field Building, Kansas City 11, Missouri 


SAVINGS 
IN ONE 


Save hovrs of tedious stirring, thinning, 
straining paint! Eliminate messy funnels, 
canteens, gun cans! End the chore of 
cleaning guns every night! 


Working with professional foresters, Nel- 
son's chemist-engineers have developed 
the first paint, the first container, the first 
gun designed especially for marking trees. 


The new Nelson Tree Marking Paint 
does not settle, thicken, or skin over 
—can be used direct from the can 
with no mixing. It is durable, not ab- 
sorbed into wood or bark, retains 
high visibility—offers every eo 
foresters have long wanted ° 
{every color, too—yellow, white, or- 
ange, blue, red). 


Packed in disposable, easy-to-carry quarts, the paint 
can screws directly onto the special new NEL-SPOT 
Tree Marking Gun. 
and save time, paint, equipment now wasted in extra 


You just throw away used up cans, 


The NEL-SPOT gun has a reversible tip in the nozzle 
to blow out dirt, a cap to prevent paint drying in the 
gun, a cleaning wire set in the cap to keep the orifice 


For details on this revolutionary, time-mess-and- 
money-saving combination, 


WRITE: Dept. JF-7 
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PAINT. THE camnany 


Ideal Christmas Gift 


Society emblems available in 3 styles 
jor all grades of membership! 


PIN, 5” wide, 10 K solid gold 
border and letters on glossy 
green background 


rik CHAIN & PENDANT, 


adustable to tie of any width, 


$1.00 


$6.00 


pendant similar to pin 


BUTTON for lapel, 


perfect miniature of pin but 


wide, 


$2.50 


with serew back 


Onuoted prices include 20 percent 
federal tax 


Send your order to: 


Society of American Foresters 
825 MILLS BUILDING 

17th Street and Pennsylvania, N. W. 
Washington 6, D. C. 


GROW TREES 


FOR XMAS TREES AND FORESTRY 
Fir, Pine and Spruce in Variety 
Seedlings and Transplants 
Write for Price List 
Suncrest Evergreen Nurseries 
P.O. Box. 643, Johnstown, Pa. 


THE LOWTHER 
TREE PLANTER PLANTS 
10,000 SEEDLINGS PER DAY! 


With the Lowther Tree Planter, trees 


are properly planted for maximum 

survival in any soil because they have 

been given the right start. 

Three distinct models available to 

cover all soil conditions and terrain. 


For details, write: 


THE HARRY A, LOWTHER COMPANY 


INDUSTRY AVE., JOLIET, ILL. 
By The Makers Of The Famous 


Lowther C-Saw 


St. Regis, Gulf States Award 
Scholarships; Yale Receives 
New Fellowships 


Announcement has been made of the 


awarding of undergraduate scholar 
ships by St 
and Gulf States Paper Corporation, 
and the establishment of 10 


ships by the 


Regis Paper Company, 


fellow 
Union Bag and Paper 
Corporation, 

Four Alabama forestry students re- 
ceived freshman scholarships at Ala 
Polytechnic Institute provided 
hy the Gulf States Paper Corporation. 
They are Charlie B. Bolding, William 
H. Bovd, Robert C. Brown, Jr., and 
Harold Coan. 


St. Regis 


Paper Co. has awarded 
five undergraduate scholarships to Wil 
liam KEK. Ball, Jr., University of Wash 
ington; Donald T. Lester, University 
of Maine; Donald E. Smith, Alabama 
Polytechnic Institute; Benjamin W., 
Florida; and 
Jack B. Smith, University of Georgia. 


Redding, University of 
Union Bag and 
Yale 


provide 10 fellowships in the next five 


Paper Corp. has 
cranted University $25,000 to 
vears for southern students who wish 
to do graduate work at the Yale School 
of Forestry. Under the program, two 
fellowships will be awarded annually 
for the next five years—one to be 


awarded to foresters currently em 


ploved by the Union Bag and Paper 
Corp., and the other to graduates of 
school, and 


any aceredited forestry 


who are legal residents of one of the 


12 southern states. 


Louisiana Forestry Assoc. 
Elects Officers 


At the annual meeting of the Louis 
Association, held in 
September 25, the fol 
lowing slate of officers was elected: 
R. Crosby, DeRidder, presi 
Frank Ben 
vice-presi 


iana Forestry 


Alexandria, 


dent for a second term; 
nett, 
dent; A. S. Johnson, Shreveport, see 
Paul 
Bogalusa, third vice-president; and J. 
Hl. Kitchens, Jr., 


tive secretary. 


Rouge, first 


ond vice president ; Garrison, 


Alexandria, execu- 


Signs of the Times 


Signs now appearing in Wisconsin 
banks state that a reward of $100 is 
offered by the Wisconsin Bankers As- 
leading to 
the arrest of anyone who maliciously 


sociation tor information 


sets a forest fire in the state. 
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Corporal 
Duane Edgar Dewey, USMCR 
Medal of Honor 


I; WAS AN APRIL NIGHT and the Marines, near 
Panmunjom. were under heavy attack. In one 
of E Company's machine gun emplacements, 
Corporal Duane Dewey and his assistant gun- 
ner lay on the ground. wounded. A Navy Med- 
ical corpsman was giving them aid. Out of the 
darkness. and inte the group. lobbed a live Red 


grenade, 


Although he was already seriously wounded, 
and in intense pain, Corporal Dewey pulled 
the aid man te the ground, shouted a warning 
to the other Marine and threw himself over 
the missile. 


got it in my hip pocket. Doc!” he 
velled. Then it exploded. 


By smothering the blast with his own bedy, 
Corporal Dewey had saved his comrades’ lives. 


“Now that Pm back in civilian life.” says 
Corporal Dewey, “Ll sometimes hear people talk 
as though stopping Communism is a job only 
for our armed forces and the government. Be- 
lieve me, its our job, too. And one way we can 
both do that job is through saving and invest- 
ing in United States Defense Bonds.” 


* * * 


Now E Bonds pay 3%! Now, improved Series E 
Bonds start paying interest after 6 months. And 
average interest, compounded semiannually 
when held to maturity. Also. all maturing E Bond- 
automatically go on earning — at the new rate — for 
10 more vears. Today. start investing in Series E 
Bonds through the Payroll Savings Plan: vou can 


sign up to save as little as $2.00 4 payday if you wish 


Peace is for the strong! 
hor peace and prosperity save with 
/ pros} 
U.S. Defense Bonds! 
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It's the MIGHTY 


HOMELITE 


Model 5-30 Brings down timber 5 
feet or more in diameter quickly and 
easily. Cuts 20 inch trees in 20 seconds. 


the SHO 


30 pounds 


Everywhere, they're raving about the new, mighty Homelite model 5-30. 
Loggers have never seen a saw so light and so easy to handle cut so 
fast. On any type of cut: — notching, felling, bucking, boring, 


undercutting, limbing . . . or in any position: — cutting left, right, pain 
up, down and upside down... its performance is really amazing. aie o CB, 
Only 30 pounds, this new Homelite 5.5 horsepower saw has all the power , a 
you need to break all one man chain saw production records... = ie PA E. Lit é 
yes, and at the same time, equal Homelite’s past records for minimum i 
down time and low maintenance costs. Vfevice CORPORATION 


4112 RIVERDALE AVENUE + PORT CHESTER, N. Y. 
Conodion Distributors: Terry Machinery Co, itd. 
onto Montreal Vancouver. Quebec 
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